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THE  RELATION  OF  CHEMICAL  LABOR- 
ATORIES TO  THE  NATIONAL 
WELFARE! 

For  two  years  and  a  half  the  world  has 
been  in  a  ferment.  On  the  basis  of  an  inci- 
dent which  now  seems  trivial,  the  mutual 
jealousies  and  distrust  of  the  nations  of  Eu- 
rope precipitated  a  war  in  which  the  inter- 
ests of  all  the  nations  of  the  world  are  in- 
volved. Those  of  us  who  think  that  our 
race  is  progressing  toward  better  condi- 
tions can  not  but  believe  that  there  will 
grow  out  of  this  war  some  better  method  of 
settling  differences  between  nations.  The 
duel  as  a  means  of  settling  private  quarrels 
has  long  since  disappeared  in  England  and 
America.  It  must  surely  cease  as  a  means 
of  settling  quarrels  between  nations.  It 
seems  certain  that  the  time  will  come  when 
the  world  will  look  back  to  these  years  as  a 
time  of  madness  like  the  madness  that  drove 
men  to  the  crusades  of  the  middle  ages. 

With  all  the  loss  and  waste  and  dreadful 
suffering  of  these  years  the  nations  of  the 
world  are  learning  some  lessons  which 
would  not  have  been  learned  in  times  of 
peace.  Bussia  has  solved  her  liquor  prob- 
lem for  the  time  being.  Germany  enforces 
a  democratic  equality  in  the  distribution  of 
food  which  is  beyond  the  wildest  dream  of 
the  socialists.  Bread  is  distributed  by 
cards  and  the  wealthiest  citizen  can  get  no 
more  than  the  day  laborer.  England  has 
solved  the  problem  of  the  unemployed — 
there  is  no  longer  a  *' submerged  tenth"  for 
whom  conditions  are  utterly  hopeless.  One 
of  my  friends  who  has  been  in  London  with 

lAn  address  delivered  at  the  dedication  of  the 
chemical  laboratory  of  the  Uniyersity  of  Oklahomay 
January  26, 1917. 
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second  set  is  determined  by  starting  a  8toi>- 
watch  as  the  iirst  reading  of  the  first  set  taken, 
and  stopping  it  at  the  first  observation  of  the 
second  set.  This  time  divided  by  the  known 
period  of  the  pendulimi  will  fix  the  number  of 
oscillations  from  the  first  of  one  set  to  the 
first  of  the  other,  L  e.,  it  will  give  the  os- 
cillation number  of  the  first  elongation  of  the 
second  set,  the  initial  elongation  of  the  first 
set  being  taken  as  zero.  Thus  knowing  the 
distance  of  the  scale  D  from  the  center  of  os- 
cillation G,  and  the  intersections  of  the  two 
vertical  planes  at  D,  we  get  the  angle  be- 
tween them;  and  from  this  and  the  time  inter- 
val the  angular  velocity  of  the  rotation  of  the 
plane  of  vibration  follows  at  once. 

The  first  attempts  to  use  this  method  were 
made  with  the  slit  about  two  meters  from  the 
center  at  C,  and  the  scale  six  meters  away. 
The  observations  were  made  on  the  first  dif- 
fraction minimum  to  one  side  of  the  pattern, 
but  the  decay  of  the  amplitude  of  vibration 
introduced  here  an  undeterminable  correction 
which  was  too  large  to  be  neglected.  The 
final  procedure  was  to  put  the  arc  about  six 
meters  from  the  center  and  to  bring  the  scale 
to  two  meters.  Headings  were  then  made  of 
the  edge  of  the  central  dark  shadow — the 
bright  line  in  the  middle  of  the  shadow  being 
too  faint  for  quick  reading.  Under  these  cir- 
cumstances the  variation  of  the  width  of  the 
central  shadow,  even  in  its  extreme  positions, 
was  negligible. 

The  Apparatus. — ^A  turned  leaden  sphere  of 
mass  4.8  kilograms  was  suspended  from  a 
roof  joist  of  the  laboratory  by  a  long  steel 
piano  wire  0.39  mm.  diam.  Attached  to  the 
wire,  so  that  its  shadow  would  cross  the  scale 
D  at  each  oscillation,  was  a  small  ball  of  wax. 
As  the  screen  was  about  a  meter  above  the 
floor  and  the  arc  about  20  centimeters,  this 
shadow  was  at  its  highest  point  at  one  max- 
imum elongation  of  the  bob  and  at  its  lowest 
at  the  other.  By  noting  the  motion  of  the 
shadow  of  the  wax  ball  at  the  ends  of  its  path 
one  could  detect  any  tendency  to  elliptical 
motion  of  the  bob.  The  prevention  of  such 
motion  is,  of  course,  one  of  the  difficulties  in 
securing  good  results. 


The  period  of  the  pendulum  was  '!M  Mei 

To  start  the  oscillation  the  bob  wm  dim 

back  40  or  50  cul  from  its 


tion  and  held  there  by  a  belt  of  thnad  tint 
passed  about  its  equator  and  tlixough  a  min 
horizontal  pulley,  which  latter  was  ftiwtff^ 
to  a  standard  by  the  thread  wbich  was  to  bi 
burned  in  releasing  the  pendulum  (ses  Kj. 
8).  The  object  of  the  pulley  was  to  iiroMt 
torsional  strain  in  the  wir^  but  as  the  le- 
storing  couple  was  so  small  for  the  wire  ia 
question  it  was  found  best  to  place  a  mark  oa 
the  sphere  after  it  had  been  ttA-ngpng  at  mt 
for  some  time,  and  to  adjust  the  ball  in  its 
belt  so  that  the  mark  was  at  its  original 
azimuth.  Next,  to  damp  out  side  motion  of 
the  bob  the  following  device  proved  efficioit; 
a  flat  disc  of  cork  (about  2  cm.  diam.)  was 
fixed  centrally  on  the  inside  of  a  li^ht  tin 
dish  (top  of  a  coffee  can,  11  cm.  diam.  See 
Fig.  8)  and  this  was  floated  on  cylinder  oil  in 


Fig.  3. 

a  larger  vessel  that  was  carried  on  a  table  that 
could  be  racked  up  and  down  (the  front  of  a 
projection  lantern).  This  system  was  placed 
centrally  under  the  bob  in  its  deflected  condi- 
tion, and  was  raised  until  the  cork  just 
touched  the  sphere.  The  slight  friction  be- 
tween them  caused  the  dish  to  move  with  the 
bob,  so  that  the  oil  quickly  damped  the  resid- 
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But  tbese  oniyersity  Iftboratories  ore 
rarely  able  to  concentrate  on  to  the  group 
of  problems  which  they  are  fltadying  spe- 
cialists from  such  different  branches  of 
/science  as  are  available  for  similar  labora- 
tories outside  the  universities  owing  to  the 
fact  that  it  is  very  difficult  to  obtain  inter- 
departmental cooperation  in  research  in  a 
university.  In  a  specialized  laboratory,  on 
the  other  hand,  workers  in  all  branches  of 


l^he  purpose  of  this  laboratory  is  tibie  in- 
vestigation of  the  scientific  foundations  of 
photography  and  its  applications,  every- 
thing relating  to  photography  in  all  its 
'branches  and  applications  being  of  inter- 
est. The  branches  of  science  which  are  of 
ichief  importance  in  photographic  problems 
are  those  of  optics  in  physics  and  of  the  col- 
loidal, physical  and  organic  branches  of 
chemistry,  and  the  relations  of  these  sci- 
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Fig.  1. 


science  may  well  collaborate  in  the  investi- 
gation of  problems  representing  different 
points  of  view  of  one  general  subject. 

In  addition  to  the  examples  of  industrial 
and  institutional  laboratories  mentioned 
above  I  should  like  to  illustrate  the  struc- 
ture of  a  convergent  laboratory,  if  I  may  be 
forjriven  for  doing  so.  by  referring  to  the 
organization  of  the  research  laboratory 
with  which  I  am  connected — that  of  the 
^Eastman  Kodak  Company. 


ences  to  photographic  problems  are  shown 
in  graphic  form  in  Pig.  1. 

Optics  deals  on  its  geometrical  side  with 
the  materials  used  in  photography — cam- 
eras, lenses,  shutters,  etc. — ^and  on  its  phys- 
ical side  with  such  materials  as  color  filters 
and  illuminants,  but  especially  with  the 
study  of  the  relation  of  the  photographic 
image  to  the  light  by  means  of  which  it  was 
produced — a  study  which  is  known  by  the 
name  of  sensitometry.     The  manufacture 
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of  the  sensitive  material  itself,  which  in  the 
case  of  modem  photographic  plates,  films 
and  paper  is  called  the  emukion,  is  a  prov- 
ince of  colloid  and  physical  chemwtry,  col- 
loid chemistry  dealing  with  the  precipita- 
tion and  nature  of  the  sensitive  silver  salts 
formed  in  their  gelatine  layer,  while  pbys- 
ieal  chemistry  informs  us  as  to  the  nature 


fore  deals  with  sensitometry  and  the  theory 
of  exposure,  the  chemist  must  deal  at  the 
same  time  with  the  theory  of  development 
and  with  the  conditions  relating  to  the  de- 
velopment of  photographic  images. 

A  laboratory,  therefore,  for  the  study  of 
photographic  problems  must  be  arranged 
with   a  number   of  sections  such   as   are 


of  the  reactions  which  go  on,  both  in  the 
formation  of  the  sensitive  substance  and  in 
its  subsequent  development  after  exposure. 
The  organic  chemist  prepares  the  reduc- 
ing agents  required  for  development  and 
the  dyes  by  which  color  sensitiveness  is 
given  to  the  photographic  materials  and  by 
which  the  art  of  color  photography  can  be 
carried  on,  and  while  the  physicist  there- 


shown  in  Fig.  2.  In  physics  we  require 
departments  dealing  with  sensitometry  and 
with  illumination,  reflection  and  absorption, 
colorimetry,  spectroscopy  and  geometrical 
optics.  We  need  a  department  of  colloid 
chemistry,  one  of  physical  chemistry,  one 
of  organic  chemistry,  one  of  photo-chemis- 
try to  deal  with  the  action  of  light  upon 
the  plate,  and  finally  a  number  of  photo- 


576 


SCIENCE 


[N.  8.  Vol.  XLVI.  No.  1198 


should  be  observed  in  passing,  however, 
in  fairness  to  our  friends  the  humanists, 
that  they  are  not  alone  in  their  regressive 
efforts  to  establish  metes  and  bounds  for  ad- 
vancing knowledge.  Contemporary  scien- 
tists have  likewise  pursued  the  same  ignis 
fatuus  with  similarly  futile  results,  as  is 
best  shown  by  the  arbitrary  and  often 
thought-tight  compartments  into  which 
science  is  divided  by  academies  and  royal 
societies.  A  sense  of  humor  leads  us  to 
conclude  that  these  likenesses  between 
groups  and  assemblages  thereof,  still  more 
or  less  hostile  at  times  to  one  another,  serve 
well  to  prove  that  the  individuals  con- 
cerned are  human  if  not  humanistic  and 
that  they  all  belong  to  the  same  genus  if 
not  to  the  same  species. 

In  the  third  place,  there  is  included  in 
the  extensive  correspondence  on  which  this 
section  is  mainly  based  a  special  contri- 
bution of  letters  furnished  mostly  by  uni- 
versity presidents  and  professors  and  by 
men  of  letters  selected  with  a  view  to  ex- 
cluding all  those  who  might  be  suspected 
of  any  non-humanistic  predilections. 
These  letters  were  received  as  replies  to  a 
communication  issued  first  during  the 
year  1910,  and  occasionally  since  then,  so- 
liciting counsel  from  those  well  qualified 
to  assist  the  institution  in  determining 
how  it  may  best  promote  research  and 
progress  in  the  humanities  and  how  it  may 
be  relieved  of  the  charge  of  unfairness  to- 
ward them  in  the  allotment  of  its  income. 
The  essential  paragraphs  in  this  communi- 
cation are  the  following: 

Amongst  other  suggestions  arising  naturally  in 
this  inquiry  is  that  of  the  desirability  of  some- 
thing like  a  working  definition  of  the  term  hu- 
manities. To  the  question  What  are  the  humani- 
ties? one  finds  a  variety  of  answers,  some  of  which 
seem  much  narrower  than  desirable. 

In  order  to  get  additional  information  on  this 
subject  and  in  order  to  make  this  part  of  the  in- 
quiry as  concrete  and  definite  as  possible,  I  am 


sending  copies  of  the  inclosed  list  of  publieatioiiB 
to  a  number  of  friends  requesting  them  to  mark 
those  entries  of  the  list  which  they,  as  individuals, 
would  consider  works  falling  properly  in  the 
fields  of  the  humanities.  I  shall  esteem  it  a  great 
favor,  therefore,  if  you  wiU  kindly  examine  this 
list,  indicating  by  some  sort  of  check-mark  what 
works,  if  any,  may  be  rightly  so  classed,  and  then 
mail  the  same  in  the  inclosed  stamped  envelope. 
It  will  be  of  service  also,  to  indicate  to  me,  if  yon 
care  to  do  so,  the  lines  of  distinction  which  may 
be  drawn  between  the  humanistic  sciences  and  the 
physical  sciences.  I  am  sure  you  will  agree  with 
me  that  it  will  be  a  decided  aid  to  all  of  us  to  se- 
cure something  like  common  definitions  for  these 
boundaries  of  knowledge. 

About  thirty  distinguished  authors  have 
participated  in  this  symposium;  and  their 
frank  and  generous  expressions  of  opin- 
ion would  be  well  worthy  of  publication 
if  they  had  not  been  assured  that  their  re- 
sponses would  not  be  used  for  such  a  pur- 
pose. The  identities  and  details  of  their 
letters  must  therefore  be  retained,  for  the 
present  at  any  rate,  in  the  archives  of  the 
institution.  But  since  many  of  them  have 
offered  to  relieve  the  solicitor  of  this  ob- 
ligation, and  probably  all  of  them  would 
do  so  on  request,  it  is  believed  that  no 
confidence  will  be  violated  in  stating  the 
two  following  statistical  facts,  which  not 
only  agree  with  one  another  but  strongly 
confirm  also  the  inductions  referred  to 
above,  drawn  from  the  more  miscellaneous 
correspondence  of  the  institution : 

1.  The  definitions  of  the  term  humani- 
ties vary  from  the  exclusiveness  of  litera- 
ture alone  to  the  inclusiveness  of  the  more 
recent  definitions  of  anthropology,  with  a 
noteworthy  tendency  toward  inclusiveness 
rather  than  the  reverse. 

2.  To  the  concrete  question  What  works, 
if  any,  already  published  by  the  institution 
fall  in  the  humanities,  the  answers  vary 
from  2  to  33,  the  number  of  publications 
up  to  1910  being  146. 

The    correspondent    who    assigned    the 
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It  is  so  much  easier  to  appear  to  write  well, 
or  even  brilliantly,  than  it  is  to  think 
clearly,  that  facile  expression  is  often  mis- 
taken for  sound  thought.    Thus,  to  illus- 
trate, while  in  physics  the  terms  force, 
power  and  energy  have  acquired  technical 
meanings  entirely  distinct  and  free  from 
ambiguity,   they  are   commonly  used   as 
synonyms,    and    quite   too   commonly    to 
designate  properties,  sentiments,  and  in- 
fluences to  which  their  application  is  mean- 
ingless.   The  '  *  forces, ' '  the  *  *  powers, ' '  and 
more  recently,  the  ** energies"  of  ** nature'' 
are  frequently  appealed  to  in  popular  lit- 
erature; and  a  familiar  bathos  consists  in 
equipping  them   solemnly   with   the   now 
vanishing  stable  furniture  *'for  the  benefit 
of  mankind/'     Science  is  disfigured  and 
hindered  also  by  much  inherited  antithet- 
ical terminology  for  which  reasons  once 
existent  have  now  disappeared  or  are  dis- 
appearing.    Instances  are  found  in  such 
terms  as  metaphysics,  natural  history,  and 
natural  science,  the  two  latter  of  which  ap- 
pear to  have  come  down  to  us  without  sen- 
sible modification,  except  for  a  vast  in- 
crease in  content,  since  the  days  of  Pliny 
the  Elder.    The  diversification  and  the  re- 
sulting multiplication  of  meanings  of  the 
terms  of  science  are  everywhere  becoming 
increasingly     noticeable     and     confusing. 
One  of  the  most  recent  manifestations  is 
seen  in  "the  phrase  **  scientific  and  indus- 
trial   research,"    which    probably    means 
about  the  same  thing  as  the  equally  uncer- 
tain phrase  *'pure  and  applied  science"; 
while  both  phrases  have  been  turned  to  ac- 
count in  setting  up  invidious  distinctions 
inimical  to  the  progress  of  all  concerned. 

This  looseness  in  the  use  of  terminology 
inherited  from  our  predominantly  literary 
predecessors  and  the  prevailing  absence  of 
any  exacting  standards  of  excellence  in  ex- 
position make  it  easy  for  that  large  class 
here  designated  as  aberrant  types  to  take 


an  unduly  prominent  part  in  the  evolution 
of  any  establishment  founded  for  the  pro- 
motion of  '' research  and  discovery  and  the 
application  of  knowledge  for  the  improve- 
ment of  mankind."    These  types  are  nu- 
merous and  each  of  them  presents  all  gpra- 
dations  ranging  from  harmless  mental  in- 
capacity up  to  aggressive  pseudo-science, 
which  latter  often  wins  popular  approval 
and  thus  eclipses  the  demonstrations   of 
saner    counsels.     The    representatives    of 
these  types  are  variously  distinguished  in 
common  parlance  as  cranks,  quacks,  aliens, 
charlatans,  mountebanks,  etc.    Some  of  the 
most  persistent  types  are  known  as   arc- 
trisectors,  circle-squarers  and  perpetual-mo- 
tion men  and  women.    They  are  not  of  re- 
cent   development;    they    are    coextensive 
with  our  race;  but  they  have  been  little 
studied  except  in  the  cases  of  extreme  di- 
vergency from  the  normal.     One  impor- 
tant work,  however,  has  been  devoted  to 
the  intermediate  types  of  this  class  with 
which  the  present  section  of  this  report  is 
concerned.    This  is  the  profoundly  learned 
book  entitled  **A  Budget  of  Paradoxes,"* 
by  Augustus  De  Morgan,  who  gave  a.  sur- 
prising   amount    of    attention,    extending 
through  several  decades,  to  these  people, 
whom  he  called  *  *  paradoxers. " 

It  ought  to  be  well  known,  but  evidently 
is  not,  that  the  institution  has  had  to  deal 
with,  and  must  continue  to  be  harassed  by, 
great  numbers  of  these  aberrant  types. 
The  happy  phrase  of  the  founder  concern- 
ing the  ** exceptional  man"  has  worked  out 
very  unhappily  both  for  them  and  for  the 
institution,  since  it  has  only  inevitable  dis- 
appointment to  meet  their  importunate  de- 
mands, while  they  in  turn  have  only  in- 

2  This  was  published  originaUy  in  1872.  A  see- 
ond  edition  in  two  volumes,  edited  by  Professor 
David  Eugene  Smith,  has  recently  (1915)  been 
issued  by  the  Open  Court  Publishing  Company,  of 
Chicago  and  London. 
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schools,  provision  should  be  made  in  every  area 
for  teaching  these  subjects.  The  subcom- 
mittee also  transmitted  to  the  Oovemment 
Committee  on  Science  in  the  Educational 
System  of  Great  Britain  two  recommenda- 
tions on  which  it  was  imanimous;  one  is  that 
in  order  to  secure  teachers  able  to  give  inspir- 
ing and  attractive  courses  in  science  adequate 
salaries  should  be  paid,  and  the  other,  that 
while  prime  importance  must  be  attached  to 
provision  for  laboratory  work  it  was  essential 
that  there  should  be  instruction  also  in  the 
romance  of  scientific  discovery  and  its  applica- 
tions. Every  pupil  should  not  only  receive 
training  in  observational  and  exi)erimental  sci- 
ence, but  should  be  given  a  view  of  natural 
science  as  a  whole,  the  object  being  to  evoke 
interest  in  science  in  relation  to  ordinary  life, 
"rather  than  to  impart  facts  or  data  of  sci- 
ence presented  by  an  examination  syllabus,  or 
even  to  systematize  their  rediscovery.'* 

WIRELESS  TIME  SERVICE  IN  THE  PHILIPPINE 

ISLANDS 

The  progress  in  the  time  service  of  the 
Philippine  Islands  is  made  evident  from  the 
fact  that  since  October  1,  1917,  the  Cavite 
Radio  Station,  cooperating  with  the  Bureau  of 
Posts  and  the  Manila  Observatory,  sends  out 
time  signals  of  the  120th  meridian  East  of 
Greenwich  at  11  a.m.  and  10  p.m.  every  day, 
Sundays  and  holidays  inclusive.  Manila 
holds  an  enviable  position  in  the  Pacific  and 
the  interests  of  shipping  companies  making 
Manila  a  port  of  call  are  too  prosx)erous  to  be 
overlooked.  Accurate  time  signals  and  wise 
typhoon  warnings  are  of  immense  value  to 
the  units  of  the  United  States  Asiatic  Fleet, 
to  Army  transports  and  in  general  to  oversea 
shipping. 

For  the  purpose  of  sending  time  signals,  the 
transmitting  clock  of  the  Manila  Observatory 
is  connected  with  the  Cavite  wireless  station 
through  the  Bureau  of  Posts.  Manila  Ob- 
servatory time  signals  begin  at  10 :55  a.m.  and 
9 :55  P.M.,  standard  time  of  the  120th  meridian 
East  of  Greenwich;  and  continue  for  ^^Q 
minutes.  During  this  interval  every  tick  of 
the  clock  is  transmitted,  except  the  28th,  29th, 
64th,  65th,  66th,  57th,  68th  and  69th  of  each 


minute.  Experiments  made  on  board  the  17. 
8.  Wilmington,  Monterey,  Sheridan,  Merrii 
and  the  commercial  steamer  OoJomhia,  of  the 
Pacific  Mail,  gave  satisfactory  results. 

PROFESSOR  W.  A.  NOTES  AND  THE  AMERICAN 
CHEMICAL  SOCIETY 

Resolutions  on  the  services  of  ProfeBSor 
W.  A.  Noyes  to  the  American  Chemical  So- 
ciety  have  been  passed,  as  follows: 

Whereas,  Dr.  William  A.  Noyes  is  soon  to 
terminate  his  service  as  editor  of  the  Journal 
of  the  American  Chemical  Society,  to  which 
for  fifteen  years  he  has,  with  unceasing  devo- 
tion and  conscientious  care,  given  a  large  por- 
tion of  his  time;  and 

Whereas,  During  these  years  he  has  by  his 
effective  conduct  of  the  Journal  raised  it  to  a 
scientific  publication  of  the  very  first  rank,  in 
which  is  now  published  by  far  the  greater  part 
of  the  best  chemical  research  carried  on  in 
this  country,  and 

Whereas,  He  was  the  leading  spirit  in  the 
organization  and  detailed  planning  of  the 
Abstract  Journal  of  the  Society,  which  has 
made  available  to  American  chemists  in  an 
exceptionally  comprehensive  and  satisfactory 
form  the  current  chemical  research  of  the 
world;  and 

Whereas,  He  has  thus  contributed  in  a  vital 
way  to  the  phenomenal  increase  in  member- 
ship and  scientific  activity  of  the  Society  dur- 
ing the  last  two  decades,  in  which  the  success 
of  its  journals  has  been  one  of  the  most  im- 
portant factors;  now,  therefore,  be  it 

Resolved,  That  the  Council  of  the  Society 
expresses  its  keen  regret  that  other  tasks  have 
compelled  the  resignation  of  Dr.  Noyes  from 
the  editorship  of  the  Journal,  and  records  its 
high  appreciation  of  his  services  to  the  Society, 
especially  of  his  ardor  in  developing  the  So- 
ciety's journals,  which  will  remain  a  splendid 
monument  to  the  success  of  his  work. 

(For  the  Council)  Signed  by 

Wilder  D.  Bancroft, 

Marston  T.  Bogert, 

John  H.  Long, 

Arthur  A.  No  yes, 

Theodore  W.  Richards,  Chairman 
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The  velocity  of  the  ions  and  consequently 
the  time  taken  for  their  passage  over  a  giyen 
distance  may  be  obtained  by  measuring  the 
volume  of  air  passing  in  a  given  time.  A 
common  gas  meter  (M)  provided  with  a  dial 
one  turn  of  which  registered  one  half  of  a 
cubic  foot  was  used  in  these  experiments.  The 
air  passing  through  the  tube  may  be  dried  by 
calcium  chloride  and  ions  prevented  from  en- 
tering with  the  air  stream  by  a  plug  of  cotton 
wool  placed  at  (E).  Lead  screens  (8)  should 
be  erected  to  shield  the  electroscope  from  direct 
radiation.  Provided  radium  salt  be  used  as 
ionizing  agent  at  a  short  distance  from  the 
electroscope,  these  screens  will  need  to  be  sev- 
eral centimeters  thick. 

The  gas  passing  through  the  tube  may  be 
ionized  by  X-rays  or  7-rays  shot  through  a  slit 
(R)  cut  in  the  tube  and  covered  by  a  thin  mica 
sheet,  or  the  ionizing  source  may  be  placed  in- 
side the  tube.  A  2  or  3  nmi.  spark  between 
the  secondaries  of  an  induction  coil  sealed  into 
the  tube  provides  a  convenient  source  of  ioniza- 
tion for  demonstration  purposes.  X-rays  also 
produce  powerful  ionization  effects.  A  2-inch 
X-ray  bulb  run  at  dull  luminescence  by  a  coil 
capable  of  producing  a  4  cm.  spark  will  pro- 
vide sufficient  ionization  for  the  experiments 
described  below. 

A  Nemst  lamp  is  more  suitable  for  project- 
ing the  gold  leaf  on  a  screen  than  the  ordinary 
lantern.  For  laboratory  work  a  low  powered 
microscope  with  a  divided  scale  in  the  eye 
piece  is  used  for  measuring  the  rate  of  fall  of 
the  gold  leaf. 

An  electroscope  of  the  type  shown  in  Fig.  1 
may  be  made  of  comparatively  small  capacity. 
If  the  leaf  be  charged  to  a  relatively  high  po- 
tential, it  becomes  an  instrument  of  high 
sensibility.  Owing  to  the  extremely  small 
mass  of  the  gold  leaf  it  will  rapidly  alter  its 
rate  of  deflection  as  the  number  of  ions  swept 
into  the  chamber  changes. 

Place  the  X-ray  bulb  directly  over  the  elec- 
troscope and  charge  the  gold  leaf,  by  means  of 
an  ebonite  rod,  till  it  shows  large  divergence. 
Run  the  bulb  for  an  instant  and  the  gold  leaf 
at  once  drops  a  distance  proportional  to  the 
ionization  produced  in  the  electroscope  by  di- 


rect radiation.  If  the  charging  cap  is  not  re- 
placed before  starting  the  bulb,  the  sudden 
drop  takes  place  as  before,  but  the  leaf  instead 
of  stopping  its  motion  as  suddenly  as  it  be- 
gan gradually  slows  up  with  time.  This  effect 
is  produced  by  the  ions  in  the  air  surrounding 
the  electroscope  rapidly  diffusing  into  it,  the 
number  diminishing  as  recombination  takes 
place.  Some  idea  of  the  rapidity  with  which 
the  leaf  comes  to  rest  may  be  obtained  from 
Table  I.  The  namibers  represent  readings  on 
the  scale  between  the  intervals  stated  in  the 
first  column.  The  readings  with  3  second  in- 
tervals were  observed  and  recorded  without  as- 
sistance. Shorter  intervals  required  assistance 
in  making  the  record. 

TABLB  I 


Interval 


3  sees. 


2  sees. 


1.07  sees. 


Exp.  1 

Exp.  2 

Exp.  8 

Exp.  4 

Exp.  6 

9 

17 

7 

28 

34 

21 

28 

15 

43 

41 

27 

33 

19 

49 

45 

30 

36 

22 

53 

47 

31.6 

38.2 

24 

55.5 

48.5 

32.5 

39.5 

24.8 

57 

49.2 

59 

48 

74 

65 

84 

65 

54 

80 

71 

88 

70 

57 

84 

74 

91 

73 

59.5 

87 

76 

93 

74.8 

60.5 

88.5 

93.8 
94.5 

71 

75 

77 

68 

64 

74.5 

79 

79.5 

71 

68 

76.4 

82 

80 

72.3 

70 

77.4 

83 

80.8 

73.5 

71.6 

84.2 

81.2 

73 

84.6 

73.6 

Exp.  6 


55 
74 

78 
80 
81.2 
81.8 

29 
33 
35.5 
36.6 


32.5 
36.5 
39 
40 


Place  the  X-ray  bulb  over  the  slit  as  indi- 
cated in  Fig.  1  and  start  the  suction  pump. 
When  the  radiation  passes  through  the  slit 
large  quantities  of  positive  and  negative  ions 
are  produced  in  the  air  stream  directly  be- 
neath. If  the  bulb  is  but  a  short  distance 
from  the  electroscope  and  the  air  velocity  is 
high,  a  large  proportion  of  the  ions  originally 
produced  will  be  swept  into  the  chamber  caus- 
ing a  rapid  rate  of  fall  of  the  gold  leaf.  The 
remainder  have  either  recombined  or  diffused 
to  the  side  of  the  tube.  Since  the  negative 
ions  diffuse  more  rapidly  than  the  positive,  the 
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oxide  of  uranium  as  exciting  agents.  Air, 
carbon  dioxide  and  oxfgen  were  used  as 
iourcea  of  iona.  Decay  curves  were  also  ob- 
tained, using  the  arrangement  shown  in  Fig.  2. 
Air,  oxygen  or  carbon  dioxide  under  pres- 


.22  div.  per  min.  with,  no  ionizing  agent  pres- 
ent. With  velocities  of  2  cu.  ft.  per  min. 
through  the  tube  the  leak  of  the  electroscope 
due  to  ions  escaping  through  (£)  was  less 
than  .04  div.  per  min. 


Bura  was, passed  into  a  large  metal  cylinder 
(H)  approximately  2  meters  long,  thence 
through  two  Wolff  bottles  (f )  and  (E)  con- 
taining sulphuric  acid  and  cotton  wool,  re- 
spectively, into  the  tube  (£).  The  acid  was 
used  as  a  drying  agent  and  the  cotton  wool 


In  some  preliminary  work  it  was  found 
l^t,  at  a  given  velocity,  ions  passed  through 
the  tube  in  a  shorter  time  than  the  time  cal- 
culated from  the  rates  of  fiow  would  indicate. 


Fig.  3. 


I  the  ions  produced  by  bubbling. 
This  experimental  arrangement  permitted 
large  velocities  through  tube  (£). 

The  natural  leak  of  the  electroscopes  used 
throughout  this  work  varied  between  .18  and 


I  T/A/E  /N  sees. 

FiO.  4. 

Spark  gaps  were  sealed  into  the  tube  at  differ- 
ent distances  from  the  electroscope  and  times 
elapsing  between  the  starting  of  the  spark  and 
the  beginning  of  the  motion  of  the  gold  leaf 
were  measured  by  a  stop  watcb.    For  short 
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distances,  the  difference  between  observed  and 
calculated  times  was  negligible;  for  greater 
distances  at  slow  velocities,  the  calculated 
times  were  considerably  greater.  In  Fig.  8 
curves  are  given,  using  rates  of  flow  in  cu.  ft. 
per  min.  as  ordinates  and  time  in  sees,  as  ab- 
scissae. 


radiation  from  uranium  is  so  easily  absorbed 
by  air  that  the  recombination  constant  ob- 
tained for  this  cylinder  when  placed  in.  the 
tube  of  2.95  diameter  was  .0099,  a  value  efvi- 
dently  too  large  owing  to  the  diffusion  of  the 
ions  which  were  largely  produced  near  the 
surface  of  the  tube. 


TABLE  n 


Curve 

loniiliig  Agent 

Sooroeol  hum 

Diet,  of  lonliliig 
Agent  from  Eleet. 

Dlsm.ol  Tube 

Agent 

A 

.114  mg.  rad.  salt  inside  tube 

Air  under  pressure 

16.8  cm. 

2.95  em. 

HsS04 

B 

.114  mg.  rad.  salt  izudde  tube 

Air  suction  pump 

2.95  cm. 

CaClt 

C 

.300  mg.  rad.  salt  above  slit 

Air  suction  pump 

27.7  cm. 

2.95  cm. 

CaCls 

D 

.300  mg.  rad.  salt  above  slit 

Air  suction  pump 

93.1  cm. 

2.95  cm. 

CaCU 

E 

.114  mg.  rad.  salt  inside  tube 

COs  under  pressure 

16.8  cm. 

2.95  cm. 

HsSOi 

F 

.113  mg.  rad.  salt  1  om.  above  slit 

Oxygen 

29.0  cm. 

2.95  cm. 

HsS04 

O 

X-rasrs 

Air  suction  pump 

125.3  cm. 

2.95  cm. 

CaCU 

H 

Uran.  cyb'nder 

Air  under  pressure 

40.5  cm. 

5.2    cm. 

HtSOi 

Curves  A  and  A^  are  plotted,  using  the  cal- 
culated and  observed  times,  respectively,  for 
ions  to  pass  121.4  cm.  through  a  brass  tube  of 
6.4  cm.  diameter.  Curves  B,  B^;  C,  C^;  D,  D^ 
are  plotted,  using  calculated  and  observed 
times  for  ions  to  pass  246  cm.,  109  cm.,  and 
25.4  cm.,  respectively,  through  a  brass  tube 
2.95  cm.  in  diameter.  For  a  brass  tube  1.12 
cm.  in  diameter,  with  the  spark  gap  placed 
226.  cm.  from  the  electroscope,  for  rates  of 
flow  greater  than  .25  cu.  ft.  per  min.  the  dif- 
ference between  the  calculated  and  observed 
times  was  less  than  .1  sec. 

Sample  decay  curves  are  shown  in  Fig.  4. 
Observed  times  of  passage  of  the  ions  through 
the  tube  were  used  as  abscissae  rather  than 
the  times  calculated  by  means  of  the  meter 
from  the  rate  of  flow.  £xx)erimental  condi- 
tions under  which  these  curves  were  obtained 
are  recorded  in  Table  IT. 

The  radium  salt  used  in  these  experiments 
was  contained  in  tiny  aluminiun  tubes  .7  mm. 
thick  and  approximately  2  cm.  long.  These 
were  seeded  into  thin  glass  tubes  to  prevent 
leakage  of  radium  emanation,  and  when  used 
inside  the  brass  tube  were  suspended  at  its 
axis  by  silk  threads.  The  uranium  cylinder 
referred  to  under  H  in  Table  11.  was  a  hollow 
paper  tube  5  cm.  long  and  2.9  cm.  in  diameter, 
with  a  coating  of  black  oxide  of  luranium 
glued  on  the  inside.  This  cylinder  was  sus- 
I>ended  in  the  middle  of  the  tube.    The  a 


McClung*  has  shown  that  the  recombination 
constant  does  not  change  with  the  pressure 
of  the  gas.  Under  the  experimental  arrange- 
ment of  Fig.  2  the  number  of  ions  produced 
would  change  with  the  gas  pressure  and  intro- 
duce a  small  correction  for  large  capacities. 
Investigation  showed  that  this  change,  if 
assumed  to  be  linear,  would  be  negligible  for 
all  capacities  used. 
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3  ^  .0  A2  AS 

AIR  CURRENT  iN  CU,  r  T.  PERMIU. 

Fig.  5. 

Fig.  5  shows  the  pressures  in  tube  B  for 
various  air  currents.  The  barometer  reading 
was  75.36  cm.  At  1.6  cu.  ft  per  min.  the 
curve  shows  the  correction  to  be  .2  i)er  cent. 

Table  m.  contains  the  observed  ionizations 
in  divisions  per  minute  for  the  above  curves 
of  Fig.  4,  also  the  calculated  values  obtained 
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TABLE  IV 


Vel.  In  Tube 

Exp.  lonl- 

CaIc.  lonl* 

Cuira 

In  Cm. 

latlon  In 

latlonln 

ReeomblnAtlon 

per  Seo. 

DlvB.  per 
See. 

Diva,  per 
Mln. 

ConetMit:  a 

A 

42 

♦40.9 

41.1 

< 

28 

38.0 

38.4 

22 

35.8 

35.6 

Mean  value 

16.5 

32.8 

32.5 

.0105 

14.0 

30.8 

30.4 

12.5 

29.8 

29.2 

B 

32 

♦44.0 

44.0 

25 

40.9 

41.2 

16.5 

*35.8 

35.8 

V       .0107 

14 

33.6 

33.2 

12 

31.8 

31.8 

4 

C 

30 

♦121 

121 

' 

24 

94.5 

89.0 

19 

17 

83.4 
76.5 

79.3 

75.7 

.0097 

16.5 

♦65.5 

65.5 

14 

53.0 

59.8 

* 

D 

28 

♦103.8 

103.8 

25 

89.4 

89.5 

22 

74.6 

72.0 

.0081 

19 

♦60.6 

60.6 

17       ' 

44.4 

46.5 

14 

29.4 

35.0 

« 

E 

47 

♦79.8 

79.8 

"< 

45.3 

74.8 

74.4 

27.6 

♦64.0 

64.0 

.0071 

20.7 

59.5 

58.5 

13.8 

53.0 

57.7 

. 

F 

39 

♦54.0 

54.0 

« 

27.6 

47.2 

46.7 

22 

♦42.0 

42.0 

.0094 

19.3 

38.4 

39.2 

16.6 

34.5 

35.8 

a 

G 

30.4 

♦105.5 

105.5 

V 

24.8 

69.0 

65.5 

.0088 

19.4 

44.5 

43.0 

16.6 

♦32.4 

32.4 

4 

H . . . , 

24.1 

♦53.9 

53.9 

^ 

18.4 

50.1 

50.3 

15.3 

47.0 

46.7 

-        .0067 

11.5 

41.4 

40.7 

10.3 

♦38.3 

38.3 

* 

by  assuming  the  square  law.  The  effect  of 
diffusion  at  the  lower  velocities  is  well  shown 
by  the  way  in  which  the  observed  values  fall 
below  the  corresponding  calculated  results. 
The  values  used  in  each  experiment  for  cal- 
culating the  recombination  constant  are 
marked  by  an  asterisk. 

In  Table  TV.  the  observed  and  calculated 
values  are  given  for  X-rays  as  an  ionizin£( 
agent  at  a  distance  27.7  cm.  from  the  electro- 
scope for  an  air  current  through  a  brass  tube 
2.95  cm.  in  diameter,  using  the  arrangement 
of  Fig.  1. 


Vel.  In  Tube 

Exp.  lonlsa- 

Calc.  lonls*- 

Reoomblna- 

In  Cm.  per 

Uon  In  Diva. 

tlon  In  Diva. 

Uon  Con- 

See. 

per  Mln. 

per  Mln. 

aunt:  a 

26.2 

♦224 

224 

22 

182 

182 

19 

160 

149.2 

.0099 

16.6 

♦121 

121 

15.2 

105 

101 

14.0 

90 

98 

An  attempt  was  made  to  see  if  the  recom- 
bination constant  was  a  function  of  the  qual- 
ity of  a  given  radiation.  X-  or  7-rays  were 
shot  through  the  slit,  first  bare,  then  covered 
by  foils  or  sheets  of  lead.  A  series  of  decay 
curves  were  thus  obtained  and  the  recombina- 
tion constants  calculated.  Values  were  ob- 
tained with  the  slit  bare  at  the  beginning  and 
end  of  the  series  to  check  the  constancy  of 
the  sensibility  of  the  gold  leaf.  The  slit  was 
covered  at  all  times  by  a  mica  sheet  .03  mm. 
thick. 

TABLX  V 


Tblekneaaof 

Vel.  In 

Exp.  lonlaa- 

Cale.  lonlaa- 

Reoom- 

Lead  Over 

Tube  In  Cm. 

tlon  In  Diva.  Uon  In  Diva. 

blnaUon 

sut 

per  Seo. 

per  Mln. 

perMln. 

Conatant 

Slit  bare 

30.0 

♦121.0 

121.0] 

24.0 

94.5 

89.0 

19.0 

83.4 

79.3 

► 

.0097 

17.0 

76.5 

76.7 

16.6 

♦65.6 

66.5 

.16  mm 

27.6 

♦76.0 

76.0 

22.0 

62.0 

69.8 

19.3 

55.3 

56.3 

» 

.012 

16.6 

♦48.4 

48.4 

13.8 

42.5 

43.6 

.20  mm 

30.0 

♦79.6 

79.6 

27.6 

72.4 

71.3 

20.7 

64.0 

56.0 

• 

.0147 

16.6 

♦43.0 

43.0 

13.8 

37.3 

39.5 

.40  mm 

29.0 

♦73.8 

73.8] 

27.6 

70.6 

69.8 

.0164 

24.8 

55.0 

62.0  f 

14.6 

♦40.7 

40.7 

1.2  mm 

27.6 

♦64.0 

64.0] 

24.8 

46.5 

47.7 

.019 

22.1 

40.8 

42.6 

16.6 

♦36.0 

36.0 

2.4  mm 

27.6 

♦53.7 

63.7' 

22.1 

42.2 

40.0 

.0221 

19.3 

37.0 

36.1  [ 

16.6 

♦30.8 

30.8 

Slit  bare 

30.4 

♦133.0 

133.0  1 

20.7 

86.0 

84.3  1 

.0096 

19.3 

80.4 

80.5  f 

16.6 

♦69.0 

69.0  ] 
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Table  Y.  contains  the  results  of  such  a  test 
for  air  as  the  source  of  ions  in  a  brass  tube 
of  2.95  cm.  diameter  and  .300  mg.  of  radium 
salt  as  the  ionizing  agent  placed  at  a  distance 
27.7  cm.  from  the  electroscope  and  approxi- 
mately 1  cm.  above  the  slit. 

TABLE  VI 


Thlckneas  of 
Lead  Over 

sut 

Vel.  In  Tube 

In  Cm.  per 

Sec. 

Exp.  Ioni- 
zation In 
Diva,  per 
Mln. 

Calc.  lonl- 

satlon  In 

Dlv8.  per 

Mln. 

Recombi- 
nation 
Con- 
stant: a 

Slit  bare 

24.8 

*210 

210     1 

19.4 

150 

156 

16.6 

♦121 

121 

» 

.0086 

15.2 

105 

108 

13.8 

90 

102 

.05  mm 

24.8 

*98.2 

98.2  1 

19.4 

68.0 

68.0 

.016 

15.2 

*46.2 

46.2  [ 

13.8 

40.1 

42.6  J 

Table  VI.  gives  results  obtained  for  X-rays 
as  ionizing  agent,  the  slit  being  placed  27.7 
cm.  from  the  electroscope,  with  an  air  velocity 
in  the  brass  tube  of  2.95  cm.  diameter.  Table 
Vil.  records  values  for  an  X-ray  ionizing 
source  at  125.3  cm.  from  the  electroscope, 
other  experimental  conditions  remaining  the 
same. 

TABLE  Vn 


Thickness  of 
Lead  over 

sut 

Vel.  In  Tube 

In  Cm.  per 

Seo. 

Exp.  lonl- 

satlon  In 

Divs.  per 

Mln. 

Calc.  Ioni- 
zation In 
Dlvs.  per 
Mln. 

Recombi- 
nation 
Con- 
stant: a 

Slit  bare 

30.4 

♦105.5 

105.5  1 

24.8 

69.0 

65.51 
43.0  ' 

.0088 

19.4 

44.5 

16.6 

♦32.4 

32.4 

.05  mm 

31.8 

*68.2 

68.2' 

26.3 

62.4 

48.0 

19.4 

♦33.2 

33.2 

.00923 

18.0 

28.5 

29.4 

15.2 

21.8 

23.7 

.1  mm 

21.8 

♦31.7 

31.7] 

26.3 

24.7 

26.7 

23.5 

20.3 

20.2  • 

.020 

18.0 

♦14.9 

14.9 

16.6 

13.8 

13.5 

Slit  bare 

30.4 

♦102.5 

102.5  1 

23.5 

63.2 

59.5 

.0080 

18.0 

♦38.8 

38.8 

15.2 

27.2 

30.8  J 

The  lack  of  saturation  in  the  electroscope 
for  large  ionization  currents  would  tend  to 
give  too  small  a  value  for  the  recombination 
constant,  while  diffusion  effects  at  the  smaller 


velocities  through  the  tube  would  increase  it. 
l^either  of  these  causes,  xmder  the  expen- 
mental  conditions,  would  api>ear  to  be  suffi- 
cient to  explain  the  larger  values  obtained 
for  the  recombination  constant  for  the  more 
penetrating  radiations. 

I  am  indebted  to  the  Providence  Qss  Co.  for 
the  gas  meter  which  was  used,  also  for  its  care- 
ful calibration  before  and  after  the  experi- 
ments. 

P.  B.  Perkins 

Bbown  University, 
June  28,  1917 


BOSTON  MEETING  OF  THE  AMERICAN 
CHEMICAL  SOCIETY.    Ill 

DIVISION  or  biological  chemistry 

C.  L.  Alsberg,  Chairman 

I.  K.  Phelps,  Vice-chairman  and  Secretary 

The  relation  of  the  dissociation  of  hydrogen  to 
emymatic  activity:  Howard  T.  Graber  and  J.  W. 
M.  Bunker.  It  was  demonstrated  that  the  enzyme 
''pepsin,"  in  agreement  with  the  other  enzymes, 
invertin  and  catalase,  has  an  optimum  at  a  definite 
H.  ion  concentration  and  that  the  presence  of 
other  ions  exerts  an  influence  which  is  not  measur- 
able, yet  not  negligible.  It  was  shown  that  in  the 
case  of  the  weakly  dissociated  organic  acids  the 
buffer  effect  of  the  protein  added  has  a  marked 
effect  upon  the  dissociation  of  the  acids,  but  that 
when  the  concentration  of  the  H  ions  was  made 
equal  to  that  of  3  per  cent.  HCl  by  considering 
temperature  and  protein  the  organic  acids  are 
equal  to  3  per  cent.  HGl  as  activators  for  peptic 
digestion. 

On  the  origin  of  the  humin  formed  by  the  add 
hydrolysis  of  proteins  III.  Hydrolysis  in  the  pres- 
ence of  aldehydes  II,  Hydrolyis  in  the  presence 
of  formaldehyde:  Boss  Aiken  Gk)RTNXR  and 
George  E.  Holm.  Hydrolysis  in  the  presence  of 
formaldehyde  completely  alters  the  nitrogen  distri- 
bution obtained  by  Van  Slyke's  method.  Black 
insoluble  humin  is  formed  from  tryptophane  and 
no  other  known  amino  acid  is  concerned  in  the  re> 
action.  The  primary  reaction  of  black  humin  for- 
mation involves  only  the  indole  nucleus  and  not  the 
a  amino  group  of  the  aliphatic  side  chain  of  trypto- 
phane. Formaldehyde  forms  a  soluble  humin  with 
tyrosine  which  is  precipitated  by  Ca(OH),.  Hy- 
drolysis in  the  presence  of  formaldehyde  causes 
enormous  increases  in  the  ammonia  fraction,  but 
the  increase  is  not  due  to  ammonia,  but  to  volatile 
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amino  group  and  a  methyl  ester  of  a  At  nnsata- 
rated  add  containing  a  gem  metlijL  Neither  of 
these  compounds  has  been  found,  but,  instead,  at 
least  six  compoimds  involving  rearrangements. 
Our  results  show  that  the  methyl  ether  and  methyl 
ester  of  cis-camphonolic  acid  and  the  methyl  esters 
of  lauronolic  acid,  1,  2,  2,  trimethyl  1-carboxy 
cyclopentene-4,  cis  1,  2,  3  trimethyl  2-hydroxy  1- 
(^dopentanoio  acid,  and  a  secondary  /3-hydrozy 
acid  are  formed.  The  method  of  preparing  the 
materials  and  a  more  detailed  discussion  of  the 
work  are  reserved  for  publication  in  the  Jour, 
Amer.  Chem.  8oc, 

The  synthesis  of  certain  terpene  homologs  from 
If  4-diisopropyl  cyclohexane:  M.  T.  Booert  and  C. 
P.  Harris.  Three  new  homologs  of  the  terpenes 
have  been  prepared  from  1,  4-dii8opropyl  cyclohex- 
ane. These  new  terpene  bodies  contain  two  olefin 
side  chains  in  para  position  and  represent  hydro- 
carbons of  a  somewhat  different  type  from  any 
hitherto  described.  One  is  a  derivative  of  an  ordi- 
nary benzene  nucleus,  one  of  a  dihydro-  and  the 
other  of  a  tetrahydro  benzene  nucleus.  Various 
properties  of  these  substances  are  described. 

Further  studies  of  o-uraminohemoic  acid, 
hemoylene  urea  and  related  compounds:  M.  T. 
BoGERT  and  G.  Soatchard.  Experiments  are  re- 
corded with  5-nitro  anthranilic  acid,  o-uranimo- 
benzoic  acid,  dinitro  uranimobenzoic  acid,  benzoy- 
lene  urea  and  various  derivatives  of  the  above. 

The  synthesis  of  certain  substituted  pyrogallol 
ethers  derived  from  syringic  acid:  M.  T.  Booert 
and  J.  Ehrlich.  These  new  compounds  include  a 
dimethoxy  phenacetine  whose  physiological  proper- 
ties are  now  being  studied  at  the  College  of  Physi- 
cians and  Surgeons,  and  which  is  at  least  no  more 
toxic  than  ordinary  phenacetine,  and  possibly  less 
so;  and  also  a  homoantiarol,  which  is  of  interest 
from  the  fact  that  it  is  a  homolog  of  the  so-called 
antiarol  isolated  from  antiaris  toxicaria. 

A  substance  which  in  tlie*  liquid  phase  exhibits 
a  minimum  of  solubility  in  an  unstable  region:  M. 
T.  Booert  and  J.  Ehrlich.  A  study  of  the  solu- 
bilities in  water  of  monohydrate  of  2.6-dimethoxy- 
acetphenetidide  discloses  the  interesting  fact  that 
the  liquid  hydrate  is  unique  in  that  it  exhibits  a 
minimum  of  solubility  in  an  unstable  region. 

The  identity  of  cyanuric  acid  toith  the  so-called 
"tetracarbonimide** :  E.  H.  Walters  and  Louis 
E.  Wise.  The  so-called  *  *  tetracarbonimide "  pre- 
pared by  Scholtz  by  the  oxidation  of  uric  acid  in 
alkaline  solution  with  hydrogen  peroxide  is  in  fact 


cyanuric  add.  A  nitrogenous  compound  isolated 
from  a  number  of  soils  and  believed  at  first  to  be 
tetracarbonimide  has  been  shown  to  be  ^yanurie 
add.  Qyanuric  add  has  been  isolated  from  tHe 
follovmig  soils:  (1)  12  samples  of  sandy  soilfl 
taken  from  different  locations  in  Florida;  (2) 
Norfolk  sandy  loam  from  Virginia;  (3)  lawn  soil 
from  the  grounds  of  the  U.  8.  Department  of 
Agriculture,  Washington,  D.  C;  (4)  Elkton  dlt 
loam  from  Maryland;  (5)  Scottsburg  silt  loam 
from  Indiana;  (6)  Caribou  loam  from  Maine, 
and  (7)  a  Susquehanna  fine  sandy  loam  from 
Texas.  It  is  apparent  that  cyanuric  add  or  its 
precursor  is  widely  distributed  in  soil. 

Use  of  prussic  acid  in  glacial  acetic  €U!id: 
J.  R.  Bailey  and  B.  H.  Pritohett.  Preparation 
of  benzalhydrazinophenylacetonitrile,  C«HbOH  = 
N— -NHCH(CeH8)CN,  by  treatment  of  benzalazine, 
C<|H5CH  =  N— N  =  CHCeH«,  in  glacial  acetic  add 
with  solid  KCN.  Benzalhydrazinophenylaceta- 
mide,  made  from  the  nitrile,  adds  on  HCNO,  giv- 
ing benzalcarbamylhydrazinophenylacetamide, 

C.H.CH  =  N— N  ( CONH,)  CH  ( QH.)  OONH,, 

which  can  be  converted  to  l-benzalamino-5-phenyl- 
hydantoin, 

CaHaCH  =  N— N CH— C,H, 

CO      CO 

\^ 

By  eliminating  benzaldehyde  from  the  latter  sub- 
stance l-amino-5-phenylhydantoin, 

NHr— N CH— C.H, 


CO       CO 


is  obtained. 


Testing  of  nitrocellulose  materials:  H.  C.  P. 
Weber.  A  report  of  work  done  at  the  Bureau  of 
Standards  in  connection  with  the  stability,  par- 
ticularly on  cellulose  plastics  (such  as  celluloid, 
pyrolin)  although  reference  is  made  to  explosives. 
The  limits  of  decomposition,  its  rate  and  character, 
the  products  resulting,  inflammability,  explosiveneas 
are  taken  up  with  a  view  to  defining  the  conditions 
under  which  such  materials  become  a  source  of 
danger.  Charts  showing  the  results  graphically 
are  given.  With  the  exception  of  a  report  pub- 
lished some  time  ago  in  a  foreign  country,  very 
little  comprehensive  work  on  this  particular  phase 
is  available.  A  government  bulletin  covering  this 
matter  is  in  preparation. 

{To  be  continued) 
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heart.  Alike  they  seek  to  deduce  from 
known  facts  the  underlying  principles  of 
nature.  If  the  modem  hypothesis  appears 
to  lie  much  nearer  to  the  truth,  it  is  be- 
cause the  facts  upon  which  it  is  based  are 
more  numerous  and  more  completely  veri- 
fied. Nor  should  we  foi^et  that  it  has  had 
the  advantage  of  a  long  series  of  tentative 
explanations,  which  it  now  replaces.  All 
our  advances  have  been  made  over  the  re- 
mains of  discarded  theories. 

It  is  here  proposed  to  trace  in  outline 
the  history  of  the  theories  which  from  time 
to  time  have  been  suggested  to  account  for 
the  way  in  which  the  earth  was  formed. 
It  will  be  seen  that  we  have  here  three 
stages  in  human  intellectual  development. 
In  the  first  the  world  was  conceived  to  be 
due  to  the  literal  handicraft  of  a  beast,  a 
demigod  or  a  divinity.  In  the  second  it 
was  realized  that  a  nobler  origin  must  be 
sought,  but  methods  of  scientific  criticism 
had  not  been  perfected  sufficiently  to  put 
the  theories  to  the  test.  In  the  third,  every 
one  had  to  be  submitted  to  the  most  rigid 
dynamical  analysis. 

n 

In  order  that  these  primitive  theories 
may  have  an  unprejudiced  hearing  it  is 
well  for  us  to  try  and  put  ourselves  in  the 
place  of  their  authors.  Let  us  view  the 
world  as  seen  through  the  eyes  of  the  an- 
cients. 

At  the  time  of  the  dawn  of  consciousness, 
man  found  himself  on  what  appeared  to  be 
a  fiat  and  circular  earth.  As  he  extended 
his  wanderings  this  way  and  that,  although 
great  ranges  of  mountains  occasionally 
stood  in  his  way,  they  could  eventually  be 
crossed,  but  sooner  or  later  he  seemed  al- 
ways to  come  to  the  shores  of  the  impas- 
sable sea.  So  he  concluded  that  the  disc- 
shaped land  was  completely  surrounded 
by  the  ocean,  which  flowed  like  a  mighty 
river  around  the  earth.    Above  him  was  a 


great  dome,  forming  a  lid  to  it  all.  This 
was  evidenHy  of  solid  material,  glass  or 
some  metal,  possibly  brass.  Some  claimed 
that  it  must  be  transparent,  others,  that  it 
was  perforated  by  windows,  for  at  night 
the  light  of  the  celestial  regions  shone 
through,  and  he  called  these  bright  objects 
stars.  The  Egyptians  had  a  slightly  dif- 
f ^ent  explanation,  for,  according  to  them, 
the  stars  were  lamps  hanging  down  from 
the  ceiling  of  the  world  on  the  end  of 
chains.  Over  this  dome  he  saw  passing, 
with  wonderful  regularity,  various  bright 
objects,  notably  the  sun,  and  he  soon  ob- 
served, in  addition  to  its  regularity,  that  it 
had  a  very  rapid  motion,  for  it  came  up 
from  beyond  the  River  Oceanus,  probably 
through  a 'great  door,  in  the  morning,  and 
in  about  twelve  hours  had  crossed  the  dome 
of  the  heavens  and  was  at  the  door  of  the 
evening,  ready  for  its  return  journey 
through  the  upper  world  down  to  the  gate 
of  the  morning  once  more.  This  rapid 
journey,  in  the  days  before  steam  or  gaso- 
line, could  be  explained  only  by  the  use  of 
swift  animals,  and  what  animals  are  so 
swift  as  horses. 

Above  the  dome  of  the  heavens  there 
seemed  to  be  another  ocean,  for  ever  and 
again  the  roof  leaked  and  showers  of  rain 
fell  upon  the  earth.  It  was  evident  also 
that  there  must  be  beings  there  who  con- 
trolled the  activities  of  nature,  and  prob- 
ably they  could  occasionally  climb  down 
by  way  of  the  sides  of  high  mountains, 
whose  tops,  inaccessible  to  man,  undoubt- 
edly touched  the  sky,  and  indeed,  prob- 
ably helped  to  support  it. 

Now  all  the  mysterious  and  terrifying 
forces  of  nature  were  to  be  explained  in  a 
perfectly  naturalistic  way,  by  the  inter- 
vention of  these  beings  from  the  upper 
world.  Was  the  oak  under  which  our  fore- 
father had  taken  refuge  in  a  storm,  shat- 
tered by  the  lightning,  it  was  because  one 
of  the  gods  had  hurled  a  flaming  dart. 
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hare  been  a  fiery  maai.  This  idea  was  first 
suggested  by  Descartes  in  his  ^'Prineipia 
Philosophic/'  published  in  1644.  Accord- 
ing to  him,  the  earth,  like  every  other  celes- 
tial body,  was  formed  by  the  aggr^ation 
of  primitive  particles  of  matter  which 
have  an  inherent  whirling  motion.  The 
resultant  sphere,  after  it  has  changed  from 
the  gaseous  to  the  molten  condition,  cools 
and  becomes  covered  by  a  solid  crust  But 
the  central  portion  still  retains  its  hot  and 
plastic  condition,  which  is  manifested  by 
the  phenomena  of  mountain-building  and 
vulcanism. 

Leibnitz,  thirty-six  years  after,  in  his 
"Protogoea,"  which,  however,  was  not 
published  until  after  his  death,  followed 
an  almost  identical  hypothesis,  conceiving 
the  earth  to  have  been  built  up  of  an  aggre- 
gation of  whirling  ultimate  elements  or 
"monads''  of  matter.  But  while  Descartes 
looked  upon  the  motion  as  being  due  to  the 
momentum  supposed  to  be  present  in  con- 
stant amount  in  the  universe,  Leibnitz  be- 
lieved it  to  be  due  to  the  force  which  ac- 
companied the  separation  of  light  from 
darkness. 

Later  this  doctrine  was  carried  a  step 
farther  by  the  philosopher  Kant,  and 
finally  by  Laplace  in  his  theory  so  mod- 
estly put  forward,  which  has  since  become 
so  famous  under  the  name  of  ' '  the  Nebular 
Hypothesis.'' 

Briefly  stated  this  hypothesis  predicates 
the  origin  of  our  solar  system  in  a  great 
fiery  mass  of  incandescent  vapor,  similar 
to  the  nebulae,  which  are  among  the  most 
wonderful  objects  revealed  to  us  by  the 
telescope.  The  parent  nebula  of  our  sys- 
tem must  have  extended  far  past  the  pres- 
ent orbit  of  the  outermost  planet,  Neptune, 
then  undiscovered.  In  order  to  fill  this 
space  the  matter  available  must  have  been 
spread  out  extraordinarily  thin;  in  fact, 
the  density  would  be  one  millionth  of  that 
of  the  air  we  breathe.    The  whole  was  sub- 


ject to  a  rotary  motion.  As  time 
heat  was  radiated  into  space,  and,  as  the 
tenuity  was  maintained  by  heat,  the  maaa 
became  cooler  and  denser.  Particles  on 
the  circumference  would  thus  steadily 
move  closer  in  to  the  center.  Now  the  Te- 
locity of  any  snch  i>article  would  remain 
unchanged,  while  the  distance  it  would 
have  to  travel  in  order  to  ecmiplete  the  jour- 
ney around  the  center,  would  steadily  grow 
less.  It  follows  that  it  would  be  whirling 
around  the  axis  at  an  ever-increasing 
rate,  and  consequently,  with  an  ever-in- 
creasing tendency  to  fiy  off  into  space.  At 
the  same  time  the  pull  of  gravity,  since  the 
particle  is  closer  to  the  center,  is  constantly 
growing  greater.  It  is  then  subject  to  two 
steadily  increasing  forces,  one  of  which 
tends  to  throw  it  off,  the  other  to  drag  it 
down.  A  time  will  come  when  these  two 
forces  will  just  balance  and  the  particle 
will  go  up  neither  nor  down,  but  remain  re- 
volving in  an  orbit.  The  total  result  of 
this  on  all  the  particles  of  the  outer  zone 
would  be  to  leave  them  in  the  form  of  a 
ring  of  gas.  Similarly,  the  same  process 
would  be  followed  in  the  case  of  another 
zone,  until  the  whole  would  resolve  itself 
into  a  central  spherical  nebula  surrounded 
by  a  series  of  rings.  Each  ring  in  turn 
would  soon  break,  and  the  gas  of  which  it 
was  composed  would  come  together  in  a  re- 
volving sphere,  which  might  give  rise  to 
other  rings.  The  system  is  constantly 
cooling,  and  the  spheres  of  gas,  finally 
solidifying,  give  rise  to  the  planets  and 
satellites. 

The  simplicity  and  grandeur  of  this 
theory  fire  the  imagination.  It  is  no 
wonder  that  it  took  firm  root.  For  sev- 
eral generations  it  was  received  without 
reservation.  Gradually,  however,  serious 
defects  began  to  be  seen.  For  instance,  if 
we  calculate  the  rate  of  motion  of  the  mole- 
cules of  such  a  system,  the  temperature 
and  rate  of  rotation  of  the  whole  being 
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Dr.  Oharles  T.  P.  Fennbl,  for  fifteen  years 
State  chemist  in  Ohio,  and  later  profeasor  of 

chemiatry  in  the  Cineinnati  College  of  Phar- 
macy, has  been  appointed  to  the  chair  of 
materia  medica  at  the  University  of  Cincin- 
nati to  fill  the  vacancy  created  by  the  death  of 
Dr.  Julius  Eichberg. 


DISCUSSION   AND   CORRESPONDENCE 

A  TEXAS  METEOS 

Ow  October  1,  at  about  10:30  p.  «.,  an  nn- 
Tisually  bright  meteor  appeared  over  the  cen- 
tral part  of  Texas.  The  undra^igned  promptly 
made  arrangements  to  secure  information  on 
its  appearance  throughout  the  state,  while  the 
phenomenon  was  yet  fresh  in  the  memories 
of  those  who  saw  it.  2f otea  from  some  three- 
score   observers    have    been    secured.    From 


servers  a^ee  that  at  first  the  light  of  this 
meteor  was  small  Increasing  rapidly  in 
brilliancy,  it  terminated  abruptly  with  an  ex- 
plosion at  some  considerable  distance  above 
the  ground.  To  the  most  distant  ohserTers  it 
appeared  to  reach  the  horizon.  Over  an  area 
of  some  150  miles  in  diameter,  north  of  Ban- 
dera County,  sounds  like  that  of  thunder  we 
heard  from  three  to  five  minutes  after  the 
meteor  disappeared.  At  Brady  and  at  one  or 
two  other  places,  these  sounds  are  reported  to 
have  been  strong  enough  to  shake  buildings 
and  to  cause  dishes  and  windows  to  rattle. 
The  light  in  the  same  region  is  likened  to 
strong  lightning  and  it  is  said  to  have  been 
blinding  to  some  observers.  The  usual  Oiin 
cloud  of  dust  high  in  the  sky  was  noted  by 
several  parties,  who  say  it  could  be  distinctiy 
seen  for  40  minutes  after  the  fall. 


these  it  appears  that  the  place  where  this 
aerolite  fell  must  he  somewhere  in  or  near 
Kimble  County.  The  observed  directions  all 
converge  toward  this  county.  Evidently  the 
path  this  meteor  followed  was  at  a  consider- 
able angle  to  the  horizon  and  had  a  course 
from  northeast  to  southwest.     Nearly  all  ob- 


The  meteor  was  observed  over  the  entire 
state,  from  the  Gulf  to  the  Panhandle  and 
from  the  northeast  counties  to  the  far  moun- 
tains west  of  the  Pecos,  a  distance  of  nearly 
six  hundred  miles.  Several  parties  who  saw 
the  bright  body  at  a  distance  of  about  SOO 
miles  or  less,  report  hearing  a  swishing  or 
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noeeaB)  to  describe  its  straeture.  We  know  it  is 
more  than  merely  a  chemieal  compound.  It  is  a 
historical  substance.  A  watch,  as  saeh|  is  not. 
The  metal  and  parts  of  which  a  watch  is  made, 
have,  it  is  true,  a  past  history;  but  the  watch 
comes  from  the  hands  of  its  msJcer  de  novo,  with- 
out any  past  history  aa  a  watch.  But  not  so  the 
plant  cell.  It  has  an  ancestry  oi  a  cell;  its  proto- 
plasm has  what  we  may  call  a  physiological  mem- 
ory of  the  past.  It  is  what  it  is,  not  merely  be- 
cause of  its  present  condition,  but  because  its  an- 
cestral cells  have  had  certain  experiences.  We 
can  never  understand  a  plant  protoplast  merely  by 
studying  it;  we  must  know  something  of  its  gene- 
alogy and  its  past  history. 

It  will  be  noted  that  althougli  a  physiolo- 
gist in  outlook,  he  has  properly  emphasized 
the  historical  and  structural  point  of  view  so 
often  and  so  deplorably  neglected  by  the  cul- 
tivators of  disembodied  plant  physiology. 
The  author  obviously  considers  that  living 
matter  is  to  be  studied  in  vita  rather  than  in 
vitro  (whether  in  glass  models  or  merely  in 
chemical  glassware).  By  his  broad  outlook 
he  has  avoided  the  narrows  which  lead,  on  the 
one  hand,  into  the  ancient  Scylla  of  syste- 
matic botany,  or,  on  the  other,  into  the  more 
modem  Charybdis  of  plant  physiology. 

The  book  is  admirably  printed  on  thin 
paper,  so  that  its  more  than  six  hundred 
pages  and  well  over  four  hundred  illustrations 
make  a  conveniently  thin  and  flexible  volume, 
which  is  rendered  still  more  useful  by  soft 
covers  and  rounded  comers.  The  illustra- 
tions, whether  original  or  borrowed,  are  for 
the  most  part  good,  and  in  some  instances  are 
of  striking  excellence.  An  adequate  amount 
of  space  is  given  to  the  important  themes  of 
genetics  and  evolution,  while  the  historical 
side  is  not  neglected.  Dr.  Gager's  work 
should  be  in  the  hands  of  every  teacher  of 
botanical  science,  and  by  its  broadness  and 
balance  is  admirably  adapted  for  use  in 
schools  where  the  one-sided  teaching  of  the 
facts  of  botany  is  by  necessity  and  common 
sense  excluded.  The  general  text  is  accom- 
panied by  a  laboratory  guide,  which  is  in- 
geniously contrived  to  avoid  repetition  and 
equally  emphasizes  structure  and  function. 

E.  0.  Jeffrey 


SPECIAL  ARTICLES 

WHY  CHLOROFORM  18  A  MORS  POWXRFUI. 
AND    DANGEROUS    ANSSTHSTIC 
THAN  STHBR 

Any  one  accustomed  to  administerincr  an* 
esthetics  has  observed  that  the  amount  of 
chloroform  necessary  to  produce  deep  naroosia 
is  less  than  that  of  ether;  also  that  the  period 
between  slight  and  deep  anesthesia  is  shorter 
and  the  lethal  dose  smaller  with  chloroform 
than  with  ether.  These  difPerences  in  the 
effects  of  ether  and  chloroform  led  Hewitt  to 
state  in  his  book  on  ^Anesthetics"  that 
chloroform  is  seven  or  eight  times  more  i)ower- 
ful  as  an  anesthetic  than  ether.  In  chloro- 
form i)oi8oning  it  is  known  that  many  of  the 
organs,  i>articularly  the  liver,  are  very  seri- 
ously injured,  while  it  is  more  difficulty  or  im- 
possible in  many  instances,  to  produce  such 
injuries  with  ether. 

It  is  now  recognized  that  in  both  chloroform 
and  ether  anesthesia  oxidation  is  decreased  or 
rendered  defective,  as  is  indicated  by  the  de- 
creased oxygen  intake  and  carbon  dioxide  out- 
put and  the  appearance  of  certain  incompletely 
oxidized  substances  such  as  j9-oxybutyric  and 
diacetic  acids,  and  acetone.  The  decreased 
oxidation  in  anesthesia  with  resulting  acidosis 
is  much  more  likely  to  occur  and  to  a  much 
greater  extent  with  chloroform  than  with 
ether. 

Using  practically  all  the  means  by  which  it 
is  known  that  oxidation  can  be  increased  in 
an  animal,  as,  for  example,  by  food,  by  in- 
creasing the  amount  of  work,  by  fight,  or  by 
thyroid  feeding,  we  have  found  that  there  is 
always  an  accompanying  increase  in  catalase, 
an  enzyme  in  the  tissues  which  possesses  the 
property  of  liberating  oxygen  from  hydrogen 
peroxide.  We  have  also  decreased,  or  rendered 
defective,  the  oxidative  processes  in  animals, 
as,  for  example,  by  decreasing  the  amount  of 
work,  by  starvation,  by  phosphorus  x)oisonin£^, 
or  by  extirpation  of  the  pancreas,  thus  pro- 
ducing diabetes,  and  have  found  that  there  is 
always  a  corresponding  decrease  in  catalase. 
From  these  results  it  was  concluded  that  it  is 
probable  that  catalase  is  the  enzyme  in  the 
body  principally  responsible  for  oxidation. 
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application,  closer  scmtiny  or  observation 
and  related  the  exercises  to  function*  It  has 
failed,  however,  in  not  educating  in  terms 
of  the  vegetable  kingdom.  We  now  see  that 
the  best  educational  procedure  for  botany 
in  schools  is  a  good  combination  of  inten- 
sive laboratory  work  indoors,  with  carefully 
planned  field  and  systematic  work.  The 
field  naturalist  contributes  the  factor  of 
leadership  in  addition  to  drill  with  sub- 
ject-matter; under  his  care,  the  environ- 
ment of  both  men  and  other  organisms  be- 
gins to  express  itself.  This,  of  course,  is  as 
true  in  zoology  as  in  botany;  in  fact,  good 
field  work  is  both  zoology  and  botany. 
This  kind  of  field  and  collecting  work  pro- 
vides the  best  approach  to  nature.  To 
know  a  cell  or  a  spore  is  of  much  less  sig- 
nificance to  the  major  part  of  mankind 
than  to  know  a  plant. 

Some  of  the  disdain  of  descriptive  and 
taxonomic  effort  is  due  to  the  feeling,  which 
is  not  without  justification,  that  much  of 
the  so-called  systematic  work  is  little  more 
than  the  personal  naming  and  re-naming 
of  specimens,  without  the  addition  of  new 
knowledge  or  the  expression  of  new  mean- 
ings ;  the  work  is  therefore  likely  to  be  dis- 
regarded, as  irrelevant  and  not  worth  the 
while. 

The  systematist  has  also  lost  sympathy 
with  many  of  his  compeers  because  of  the 
controversies  over  nomenclature.  The  im- 
pression has  gone  abroad  that  he  deals 
only  with  names.  The  controversies  in  this 
field  issue  from  two  mistaken  premises  on 
the  part  of  nomenclatorialists — the  as- 
sumption that  nomenclature  can  be  codi- 
fied into  invariable  law,  and  the  practise  of 
making  rules  retroactive.  Varying  prac- 
tises in  language  tend  in  these  days  toward 
agreement  and  unification,  the  persisting 
variations  being  mostly  in  minor  matters; 
as  soon,  however,  as  any  superimposed  au- 
thority undertakes  to  enforce  rigidity,  re- 


bellion is  invited  and  differences  are  likely 
to  be  organized  into  eounter  codifications. 
It  is  probably  not  even  desirable  to  have 
rigidity  in  binomial  nomenclature  for 
plants.  The  reactionary  nature  of  the 
rules  is  their  greatest  fault,  however,  and 
is  responsible  for  most  of  the  Tnigi%hiAf  It 
upsets  good  practise,  on  which  the  litera- 
ture rests,  even  as  far  back  as  Linnssus. 
Acts  of  legislatures,  regulations  of  govern- 
ment, ordinances,  entrance  requirements  to 
colleges  and  other  enactments,  become  opera- 
tive at  a  specified  future  date.  The  names 
of  plants  are  vested  rights  to  the  users  of 
them  in  literature,  and  there  is  no  moral 
warrant  for  changing  those  of  times  past 
merely  that  they  may  conform  to  a  rule  of 
the  present.  If  the  practise  were  in  the 
realm  of  enacted  law  involving  property, 
any  court  would  declare  it  illegal.  I  intro- 
duce this  discussion  to  say  that  the  changes 
in  nomenclature  are  not  a  necessary  part 
of  syEftematic  work  except  in  so  far  as  they 
result  from  changed  biological  conceptions 
of  genera  and  species. 

THE  WORK  OP  THE  SYSTEMATIST 

With  this  preface,  I  may  enter  my  sub- 
ject, which  is  the  place  of  the  systematist 
in  present-day  natural  history.  I  shall 
naturally  speak  in  terms  of  plants,  but  I 
trust  that  some  of  you  will  make  the  exten- 
sion to  terms  of  animals. 

To  know  the  forms  of  life  is  the  primary 
concern  of  the  biologist.  This  knowledge 
is  the  basis  of  all  study  in  morphology, 
physiology,  heredity  and  phylogeny.  Un- 
doubtedly much  of  the  looseness  of  state- 
ment and  incorrect  inference  in  writings  on 
variation  and  heredity  are  due  to  the  very 
inexact  definition  of  the  forms  about  which 
we  talk.  Much  of  the  non  sequitur  lies 
here.  Literature  is  undoubtedly  full  of 
examples.     Every  discouragement  of  the 
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One  of  the  present  necessities  is  to  collect 
the  cultivated  plants  in  their  different 
forms  from  many  localities,  and  repre- 
senting the  stocks  of  different  dealers,  in 
precisely  the  same  spirit  in  which  feral 
plants  are  taken  for  herbaria.  Without 
such  sources  of  inf  ormation,  we  can  neither 
understand  the  systematology  of  the  plants 
themselves  or  bring  the  best  aid  to  the  stu- 
dent of  heredity. 

[The  speaker  here  mentioned  the  lack  of 
record  material  in  studies  of  the  systema- 
tology  of  Coleus  and  other  groups ;  and  ex- 
plained also  the  unsatisfactory  practise  on 
which  descriptions  of  large  numbers  of  cul- 
tivated species  still  must  rest.] 

Excellent  illustration  of  the  confusion  in 
cultivated  plants,  even  of  relatively  recent 
introduction,  is  afforded  by  the  velvet- 
beans  now  grown  in  the  southernmost  states. 
These  plants  have  been  referred  indiscrim- 
inately to  Mucuna  pruriens,  long  cultivated 
in  the  tropics.  On  careful  recent  study, 
however,  the  American  planted  material  is 
found  to  be  so  different  from  Mucuna  as 
to  necessitate  generic  separation,  and  the 
genus  Stizolobium  has  been  revived  to  re- 
ceive it.  The  common  cultivated  velvet- 
bean  is  found  by  Bort  to  be  an  undescribed 
species,  probably  of  oriental  origin,  and  it 
has  been  named  and  described  Stizolobium 
Deeringianum.  Subsequently  other  species 
have  been  newly  described  in  the  cultivated 
stocks.  One  need  not  go  far  for  many 
comparable  illustrations  of  the  confusion 
in  which  cultivated  plants  have  lain. 
Americans  are  now  specially  active  in  re- 
solving these  complexities.  As  a  running 
random  comment  may  be  cited  the  work  of 
Rose  in  the  cacti,  Swingle  in  Citrus,  Rehder 
in  Wisteria,  oriental  Pyrus  and  others, 
Wilson  in  Japanese  cherries,  Safford  in 
Annonaceae.  It  is  not  too  much  to  say  that 
any  of  the  important  groups  of  cultivated 


plants  will  fall  to  pieces  as  soon  as  touched 
by  the  competent  modem  systematist. 

The  systematist  who  works  in  these  do- 
mesticated groups  must  first  make  large 
collections  of  new  information  and  mate- 
rial. It  is  becoming  a  habit  with  him  to 
travel  extensively  to  study  the  plants  in 
their  original  countries,  and  to  bring  his- 
tory and  ethnography  to  bear  on  the  prob- 
lem. He  is  not  content  until  he  arrives  at 
sources. 

[The  speaker  discussed,  and  illustrated 
with  heAarium  material,  the  recent  studies 
in  the  cultivated  poplars,  whereby  the  sub- 
ject has  been  opened  for  discriminating  in- 
vestigation.] 

Nor  does  the  confusion  lie  only  with 
plants  of  ancient  domestication  or  with 
those  native  to  countries  which  have  not 
yet  been  well  explored.  The  horticultural 
blackberries  have  been  brought  into  culti- 
vation from  American  wild  stocks  within 
seventy-five  years  or  less,  they  have  been 
accorded  careful  study  by  several  special- 
ists, yet  no  one  is  ready  to  name  the  spe- 
cies from  which  the  different  forms  have 
come.  A  number  of  systematists  are  work- 
ing on  them,  and  yet  they  are  in  need  of 
further  study,  both  in  the  wild  and  in  culti- 
vation. In  Prunus  is  a  comparable  case, 
horticultural  forms  in  many  named  vari- 
eties of  native  plums  having  come  into  cul- 
tivation within  fifty  years.  It  fell  to  my 
hand  to  attempt  the  first  critical  taxonomic 
writing  of  these  native  plants,  in  1892 ;  but 
in  1915  Wight  completely  recast  the  treat- 
ment, in  the  light  of  accumulated  experi- 
ence. This  illustrates  my  earlier  remark 
that  every  group  should  be  newly  mono- 
graphed at  frequent  intervals. 

Perhaps  we  do  not  sufficiently  realize 
the  great  numbers  of  species  of  plants  now 
in  cultivation.  We  may  have  in  mind  the 
247  species  studied  by  DeCandoUe  in  his 
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SCIENTIFIC  EVENTS 

FRBB  PUBLIC  MBDICAL  LECTURES 

The  faculty  of  medicine  of  Harvard  Uni- 
versity o£Pers  a  course  of  free  public  lectures 
on  medical  8i:^ject8  to  be  given  at  the  medical 
school,  Longwood  Avenue,  Boston,  on  Sunday 
afternoons  at  four  o'clock,  beginning  January  6 
and  ending  April  21,  1918. 

January  6.    Social  hygiene  and  the  war,  Dr.  Wm. 

F.  Snow,  major,  Medical  Beserve  Corps,  XT.  S.  A. 
January  13.    Surgical  shock,  Dr.  W.  T.  Porter. 
January  20.    Teeth  and  their  relation  to  human 

ailments;  a  plea  for  conservation.  Dr.  G.  H. 
Wright. 

January  27.  Home  nursing,  with  demonstra- 
tions, Elizabeth  Sullivan. 

February  3.  Child  welfare  during  the  war.  Dr. 
Bichard  M.  Smith. 

February  10.    Child  welfare,  Miss  Mary  Beard. 

February  17.  Shoes  and  structure  of  the  foot. 
Dr.  E.  H.  Bradford. 

February  24.  Social  infection  and  the  com- 
munity. Bishop  Lawrence. 

March  3.  The  deformed  mouth  of  a  child;  its 
effect  on  the  child 's  future,  Dr.  L.  W.  Baker. 

March  10.  Food:  how  to  save  it.  Dr.  L.  J. 
Henderson. 

March  17.  What  to  eat  during  the  war.  Dr.  F. 
W.  White. 

March  24.    Some  aspects  of  fatigue.  Dr.  Percy 

G.  Stiles. 

March  31.  Camp  sanitation  and  control,  and 
hospital  administration  at  Camp  Devens,  Dr.  Glenn 
I.  Jones,  major,  Medical  Corps,  U.  S.  A. 

April  7.  Accident  and  injury,  first  aid  (with 
simple  demonstrations).  Dr.  J.  Bapst  Blake. 

April  14.  Immunity  to  contagious  disease.  Dr. 
E.  H.  Place. 

April  21.  Hay  fever  and  asthma.  Dr.  I.  Chand- 
ler Walker. 

April  28.  Food  administration  during  the  war. 
Dr.  Julius  Levy  (under  the  National  Food  Commit- 
tee). 

THE  POPULAR  MEDICAL  LECTURES  TO  BE  GIVEN  AT 

THE  STANFORD  UNIVERSITY   MEDICAL   SCHOOL 

DURING  JANUARY,  FEBRUARY  AND 

MARCH,  1918 

The  program  is  as  follows : 

January  4.  The  control  of  vice  diseases  among 
troops  through  civil  and  military  cooperation.  Col- 
onel L.  U.  Maus,  IT.  S.  Army. 


January  18.  Surgery  of  the  present  war.  Dr. 
Leo  Eloesser. 

February  1.  Industrial  fatigue,  Professor  E.  G. 
Martin. 

February  15.  Food  poisoning  from  canned 
goods,  Dr.  E.  C.  Dickson. 

March  1.  Beoent  experiences  of  a  medical  man 
in  the  war  zone.  Dr.  William  P.  Lncas,  professor  of 
pediatrics.  University  of  California. 

March  15.  Circulation  of  the  blood,  Dr.  A.  A. 
D'Ancona.    Illustrated  with  moving  pictures. 

WARTIME  WORK   OP  THE  FOREST  SERVICE 

How  the  work  of  the  Forest  Service  was 
realigned  to  meet  war  conditions  is  described 
in  the  Annual  Report  of  the  Forester,  which 
in  the  absence  of  the  head  of  the  service  is 
made  by  Acting  Forester  A.  F.  Potter.  The 
report  also  states  that  practically  every  form 
of  use  of  the  forests  was  greater  than  ever 
before,  that  the  receipts  again  touched  a  new 
high  level  with  a  total  of  $3,457,028.41,  and 
that  the  increase  in  receipts  over  the  previous 
year  was  $633,487.70. 

"When  the  grazing  charge  has  been  ad- 
vanced to  cover  the  full  value  of  the  grazing 
privilege,"  says  the  report,  "the  income  from 
the  national  forests  will  be  close  to  the  cost 
of  operaition.  The  present  annual  cost  is 
about  $4,000,000."  An  increase  equal  to  that 
of  the  last  fiscal  year  "would  close  the  gap.** 

The  Forester,  Henry  S.  Qiraves,  is  now 
serving  with  the  American  Expeditionary 
Forces  in  France,  with  a  commission  as  lieu- 
tenant colonel,  in  connection  with  the  forest 
work  for  the  supply  of  the  needs  of  our  over- 
seas troops  and  those  of  the  Allies.  A  num- 
ber of  other  members  of  the  Forest  Service 
reeived  commissions  in  the  Tenth  Engineers 
(Forest)  while  many  more  entered  the  ranks. 

Wood  and  other  forest  products  have  al- 
most innumerable  uses  in  modem  warfare. 
Never  before  has  the  demand  for  exact  knowl- 
edge been  so  urgent.  "In  the  work  relating 
to  forest  utilization  and  forest  products,  the 
resources  of  the  service  have  been  employed  to 
the  limit  of  their  capacity  since  the  war  be- 
gan in  rendering  assistance  to  the  War  and 
Navy  Departments,  the  Emergency  Fleet 
Corporation,  various  committees  of  the  Ooun- 
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briefly  concerning  the  establishment  of  Federal 
Fisheries  Experiment  Stations.  The  course  of 
popular  scientific  lectures  is  being  continued 
on  Sunday  afternoons  at  3  o'clock  in  the  audi- 
torium of  the  Museum  in  Gblden  Gkte  Park. 
Announcements  are  made  as  follows: 

December  16,  The  growth  and  transforma- 
tion of  insects  (illustrated) :  Professor  E.  O. 
Essig,  College  of  Agriculture,  University  of 
California. 

December  23,  The  distribution  of  plants  in 
California  (illustrated) :  Professor  Douglas 
Campbell,  Department  of  Botany,  Stanford 
University. 

December  30,  A  fiesta  of  Indian  summer: 
Professor  C.  L.  Edwards,  Director  of  Nature 
Study,  Los  Angeles  Schools. 

January  6,  Midwinter  birds  of  Golden  Gate 
Park  (illustrated) :  Professor  Joseph  Grin- 
nell,  Director  of  the  Museimi  of  Vertebrate 
Zoology,  University  of  California. 

January  13,  Fish  and  game  in  California 
(illustrated  by  motion  pictures) :  Dr.  H.  C. 
Bryant,  Game  Expert,  California  Fish  and 
Game  Commission. 

The  next  meeting  of  the  Botanical  Society 
of  Washington  will  be  held  at  the  Cosmos 
Club,  Washington,  D.  C,  January  3,  1918. 
Abstracts  of  the  papers  presented  will  be  pub- 
lished in  the  Journal  of  the  Washington 
Academy  of  Sciences.  The  program  is  as 
follows : 

The  botany  and  economics  of  the  tribe  PhaseolesB, 

C.  V.  Piper. 

Morphological  characters  and  food  value  of  soy- 
bean varieties,  W.  J.  Morse. 

Fermented  soy-bean  products,  Dr.  Chas.  Thom. 
The  American  species  of  the  genus  Phaseolus,  Dr. 

D.  N.  Shoemaker. 

The  Journal  of  the  British  Medical  Asso- 
ciation reports  that  at  a  meeting  of  the  Society 
Internationale  de  Chirurgie  in  Paris  on  No- 
vember 3,  1917,  which  was  attended  by  dele- 
gates from  Belgium,  France,  Great  Britain, 
Serbia,  and  the  United  States,  it  was  resolved 
to  dissolve  the  society  after  the  publication 
of  the  voliune  of  Transactions  of  the  meeting 
held  in  New  York  on  April  14,  1914.    It  was 


further  resolved  that,  should  there  be  any 
assets  after  the  publication  of  this  volume,  the 
money  shall  be  divided  pro  rata  amongst  the 
members,  so  that  each  memb^  of  the  Oer- 
mano- Austrian  group  shall  receive  his  share, 
but  that  the  shares  belonging  to  members  of 
other  nations  shall  be  retained  and  applied  to 
some  object  of  scientific  reparation  in  Belgium. 
The  meeting  then  determined  that  a  new  so- 
ciety shall  be  formed  after  the  war  on  a  basis 
similar  to  that  of  the  Soci6te  Internationale  de 
Chirurgie.  It  will  be  called  the  Socidte  In- 
teralli6e  de  Chirurgie,  but  will  be  open  also  to 
such  surgeons  of  neutral  countries  as  may  be 
nominated  for  election  by  the  general  com- 
mittee. 

A  NEW  journal  of  neurology  and  psychiatry 
in  German,  French  and  Italian  has  recently 
appeared  under  the  direction  of  C.  Von  Mona- 
kow,  professor  of  neurology  in  the  University 
of  Zurich,  with  the  collaboration  of  all  the 
well  known  Swiss  neurologists  and  psychia- 
trists. The  assistant  editors  in  neurology  are 
Dr.  Bing  (Basel),  Dr.  Minkowski  (Zurich), 
and  Dr.  Naville  (Geneva) ;  in  psychiatry.  Pro- 
fessor Dr.  Weber  (Geneva)  and  Professor  Dr. 
Maier  (Zurich). 

Dr.  F.  W.  Clarke,  chairman  of  the  Interna- 
tional Committee  on  Atomic  Weights,  writes 
in  the  Journal  of  the  American  Chemical  So- 
ciety that  on  account  of  the  difficulties  of 
correspondence  between  its  members,  due  to 
the  war,  the  International  Committee  on 
Atomic  Weights  has  decided  to  make  no  fuH 
report  for  1918.  Although  a  good  number  of 
new  determinations  have  been  published  dur- 
ing the  past  year,  none  of  them  seems  to  de- 
mand any  immediate  change  in  the  table  for 
1917.  That  table,  therefore,  may  stand  as 
official  during  the  year  1918. 

The  Science  Club  of  the  University  of  Ore- 
gon recently  elected  the  following  officers  for 
the  ensuing  year :  President,  Dr.  W.  D.  Smith, 
of  the  department  of  geology;  Secretary,  Dr. 
C.  H.  Edmondson,  of  the  department  of  zool- 
ogy. The  following  program  has  been  arranged 
for  the  year: 

November. — "Symposium  on  research,"  Pro- 
fessor O.  F.  Stafford,  cluiirmaiv. 
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This  obseryation  applies  to  an  ice-coyered 
area  of  over  116,000  square  miles. 

Mr.  Griffith  Taylor  notes  the  recession  of 
Dry  Valley  Glacier  twenty  miles  from  the  sea 
below  Taylor  Glacier.^ 

Mr.  Taylor  also  notes  and  speaks  with  con- 
fidence of  the  passage  of  the  Ice  Age  £rom 
Antarctica.^ 

In  speaking  of  the  evidence  of  ice  retreat 

over  Antarctic  areas  explored  by  him.   Sir 

Ernest  Shackleton  said: 

Some  time  in  the  future  these  lands  will  be  of 
use  to  humanity.* 

This  impressive  and  conclusive  evidence  is 
corroborated  by  the  greater  and  still  more  im- 
pressive evidences  of  the  comparatively  recent 
imcovering  of  temperate  land  areas/®  and  the 
progressive  retreat  of  the  snow  line  to  higher 
elevations  in  temperate  and  tropical  latitudes 
and  towards  the  poles  at  sea  level,  being  far 
greater  in  Arctic  than  in  Antarctic  regions. 
We  are  therefore  confronted  with  the  con- 
clusions : 

1.  That  the  disappearance  of  the  Ice  Age  is 
an  active  present  process  and  must  be  ac- 
counted for  by  activities  and  energies  now  at 
work,  and  that  the  use  of  assumptions  and 
hypotheses  is  not  permissible; 

2.  That  the  rates  and  lines  of  retreat  are 
and  have  been  determined  by  exposure  to 
solar  energy  and  the  temperatures  established 
thereby;  and  by  the  difference  in  the  specific 
heat  of  the  land  and  water  hemispheres; 

3.  That  the  lines  of  the  disappearance  of 
ice  are  not  conformable  with  those  of  its  dep- 
osition, and  mark  a  distinctly  different  ex- 

7 /ft.,  p.  286. 

8/6.,  p.  288.  See  also  photograph  following  p. 
286  and  p.  292. 

0  Address  to  the  Commonwealth  Club,  San  Fran- 
cisco, Calif.,  November  7,  1916. 

10  Slight  fluctuations  in  the  retreat  of  the  small 
residual  glaciers  in  temperate  latitudes  are  noted 
in  the  reports  of  the  Commission  on  Glaciers 
of  the  International  Geological  Congress  by 
Professor  Harry  Fielding  Reid.  But  the  great 
measures  of  the  progressiveness  of  glacial  retreat 
are  in  the  past  disappearance  of  the  Pleistocene 
ice  fields  of  temperate  latitudes  and  the  present 
retreat  in  the  Antarctic  and  Arctic  regions. 


posure  and  climatic  control  from  that  which 
prevailed  prior  to  the  culmination  of  the  loe 
Age. 

4.  This  retreat  also  marks  a  rise  in  mean 
surface  temperature  along  these  new  lines, 
manifestly  due  to  recently  inaugurated  ex- 
posure to  solar  radiation  and  also  the  inaugu- 
ration of  the  trapping  of  heat  derived  from 
such  exposiure;  which  process  is  cumulative 
and  has  a  maximum  not  yet  reached. 

The  researches  under  the  direction  of  Cap- 
tain Scott  and  Sir  Ernest  Shackleton  have 
therefore  very  rigidly  conditioned  any  inquiry 
as  to  the  causes  of  glacial  accumulation  and 
retreat.  These  conditions  are  corrective  and 
DIRECTIVE — corrective,  in  that  they  have  en- 
tirely removed  any  doubts  as  to  the  alternate 
glaciation  of  the  poles  under  the  alternate 
occurrence  of  aphelion  and  x)erihelion  polar 
winters  by  the  precession  of  the  equinoxes,  as 
advanced  by  OroU;  directive,  in  that  they 
have  imposed  an  appeal  to  energies  now  active 
as  causes  of  retreat,  and  divested  the  problem 
of  resorts  to  the  fascinating  but  dangerous 
uses  of  suppositions  and  hypotheses. 

They  have,  moreover,  pointed  out  with  un- 
erring accuracy  the  vital  conclusion  that  the 
same  energies  which  have  but  recently  con- 
verted the  glacial  lake  beds  of  Canada  into 
the  most  productive  grain  fields  of  the  world 
will  in  time  convert  the  tundras  of  to-day 
into  the  grain  fields  of  to-morrow.^^ 

The  bearing  of  this  conclusion  upon  the 
ultimate  development  of  the  human  race  is 
so  far-reaching  in  its  consequences  that  the 
great  sacrifice  of  life  attendant  upon  the 
prosecution  of  these  researches  stands  forever 
as  a  memorial  in  the  correction  of  the  erro- 
neous and  wide  spread  conception  that  the 
earth  is  in  a  period  of  refrigeration,  desic- 
cation and  decay;  and  establishes  the  con- 
clusion that  it  is  in  the  spring  time  of  a  new 
climatic  control  during  which  the  areas  fitted 
for  man's  uses  are  being  extended  and  that 
the  moss  of  polar  wastes  will  be  replaced  by 

rye  and  wheat.  Marsden  Manson 

San  Francisco,  California 

11  See  also  Compte  Rendd  du  Xlifeme  Congr^ 
G^logique  International,  p.  1102.  Stockholm, 
1910. 
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stitutes  of  t}ie  ITnited  States.  A  special  new 
chapter  is  devoted  to  some  of  this  modem 
technique  that  has  furnished  such  helpful 
measurements  of  the  basal  metabolism  of  man 
and  the  domestic  animals. 

The  novelties  must  be  sought  on  every  page; 
for  the  new  edition  is  not  an  expedient  of 
bookmaking  but  a  record  of  progn^ess.  Among 
the  major  accessions  are  elaborate  discussions 
of  the  possible  processes  of  intermediary  meta- 
bolism. To  those  who  learned  their  physiology 
with  a  former  generation  the  newer  chemical 
language  may  seem  almost  incomprehensible. 
But  Lusk  properly  remarks  (p.  176):  "One 
must  know  the  life  history  of  sixteen  amino- 
acids  in  order  to  be  familiar  with  the  meta- 
bolism of  protein.  Though  the  extension  of 
knowledge  may  have  been  at  the  cost  of 
simplicity,  yet  order  is  being  wrought  out  of 
apparent  complexity.  It  is  often  difficult  for 
an  older  generation  to  think  in  terms  of  the 
knowledge  of  a  new.  The  author's  father  was 
a  student  at  Heidelberg  at  the  time  when  the 
modem  chemical  formulsB  were  introduced, 
when  H — O  became  H,0,  and  he  recalled  the 
distracted  exclamation  of  one  of  the  univer- 
sity professors,  *Ach  GottI  wie  kann  man  so 
lemenl"' 

A  new  chapter  on  The  Nutritive  Value  of 
Various  Materials  used  as  Foods  develops  the 
history  of  the  latest  standpoints  which  are 
threatening  to  upset  so  many  of  the  currently 
taught  doctrines.  "  It  is  evident  from  the 
material  presented  in  this  chapter,"  Lusk 
writes  (p.  378),  "  that  the  science  of  nutrition 
includes  something  more  than  the  production 
of  energy  from  fat,  carbohydrate  and  protein. 
There  must  be  certain  salts  and  certain  quali- 
ties of  protein  in  the  diet,  and  there  must  be 
minute  amounts  of  '  vitamins.'  The  chemical 
composition  of  the  latter  will  some  day  be 
known,  even  as  the  chemical  composition  of 
epinephrin  is  known.  Epinephrin,  an  essen- 
tial of  life,  is  present  in  the  blood  to  the  ex- 
tent of  1  part  in  100,000,000.  In  like  manner, 
vitamins  which  are  present  in  meat,  milk, 
fresh  green  vegetables  and  grains  are  essential 
to  the  harmonious  correlation  of  the  nutritive 
functions  of  animals. 


Nephritis,  cardiac  disease  and  other  condi- 
tions involving  acidosis  are  also  considered  in 
their  relation  to  metabolism.  A  highly  inter- 
esting and  exceptionally  timely  chapter  on 
Food  Economics  concludes  the  volumes.  A 
few  brief  excerpts  will  suffice  to  indicate  some 
of  the  attitudes  of  the  author.  After  urging 
the  sale  of  food  by  calories  and  not  by  pounds 
Lusk  adds  (p.  569) :  '*  The  main  objection  that 
has  been  encountered  to  the  sale  of  food  on 
the  caloric  basis  has  been  the  sensitivenefls  of 
the  business  world  to  the  introduction  of  a 
new  and  unknown  quantity.  Why  not  leave 
well  enough  alone  f  A  more  highly  educated 
generation  will,  however,  demand  that  its  ex- 
penditure of  thousands  of  millions  of  dollars 
for  food  shall  not  continue  to  take  place  in 
unfathomable  depths  of  darkness."  Again  (p. 
571):  ''The  housewife  should  know  about 
cooking,  and  both  she  and  her  husband  should 
know  something  of  the  value  of  food.  The 
sum  wasted  for  alcoholic  beverages  would  fre- 
quently be  sufficient  to  turn  the  scale  in  favor 
of  the  proper  nutrition  of  the  family.  Cheaper 
milk  for  the  babies  of  the  poor  and  adequate 
nourishment  for  school  children  are  important 
factors  in  the  situation.  ...  As  this  book  goes 
to  press  it  seems  that  America  herself  is  cer- 
tain to  face  a  food  shortage  before  very  long. 
This  can  be  remedied  by  increasing  the  num- 
ber of  milch  cows  and  by  reducing  the  live- 
stock raised  for  meat.  The  latter  would  free 
arable  land  for  the  production  of  grain  and 
potatoes  and  save,  for  human  consumption, 
grain  fed  to  steers.  It  is  qmte  certain  that 
meat  in  the  quantity  it  is  consinned  to-day  is 
entirely  unnecessary,  and  it  is  susceptible  of 
scientific  proof  that  mechanical  work  is  more 
efficiently  and  economically  derived  from  car- 
bohydrate food  than  from  meat." 

When  the  author  expresses  his  conviction 
that  "  in  another  decade  the  development  of 
scientific  knowledge  will  probably  permit  the 
formulation  of  the  subject  from  the  stand- 
point of  physical  chemistry"  the  reviewer  is 
less  sanguine  regarding  the  complete  domi- 
nance of  a  single  mode  of  attacking  the  prob- 
lems of  nutrition.  Against  the  author's  pub- 
lished statement  that  he  has  no  intention  of 


644 


SCIENCE 


[N.  a  \au  XLVL  KOL  ISM 


degree  of  toxicity  was  cxpiceaod  I7  the  older 
aninmis  beooming  both  albnminiiric  and  gly- 
oosnric  at  an  earlier  period  following  the  nae 
of  nranimn  than  was  the  case  with  the  young 
animals.  Fnrthermore*  the  qnantitatiTe  ont- 
pnt  in  the  urine  of  both  albnmin  and  glnoose 
was  greater  in  the  old  ■wimala  than  in  the 
yonng  animals.  When  the  kidnors  of  these 
animals  were  studied  histologically  there  was 
found  to  eoust  more  eridenoe  of  kidney  injury 
in  the  organs  from  old  animals  than  in  those 
from  young  animals.  In  so  far  as  the  kidney 
was  concerned  in  the  reaction,  uranium  was 
more  toxic  in  an  old  animal  than  in  a  young 
animaL 

In  a  later  series  of  experiments'  in  which 
the  age  of  the  animals  was  taken  into  account, 
animals  following  an  intoxication  by  uranium 
gave  evidence  of  developing  an  acid  intoxica- 
tion much  earlier  than  did  the  younger  ani- 
mals. The  experiments  also  demonstrated 
that  the  acid  intoxication  in  the  older  animals 
was  of  a  severer  degree  than  in  the  young  ani- 
mals. The  evidence  for  the  development  of  an 
acid  intoxication  in  these  animals  of  different 
ages  consisted  in  noting  the  time  of  appear- 
ance and  quantitative  output  in  the  urine  of 
acetone  bodies,  and  in  determining  the  rela- 
tive degree  of  tolerance  for  an  alkali  by  the 
two  groups  of  animals.  The  old  animals 
showed  an  earlier  appearance  in  the  urine  of 
acetone  bodies,  a  greater  quantitative  output 
of  these  bodies,  and  a  g^reater  tolerance  for  an 
alkali  than  did  the  younger  animals. 

In  these  experiments  it  was  furthermore 
shown,  that  by  the  intravenous  use  of  an  alkali 
in  a  young  animal  the  kidney  could  be  success- 
fully protected  against  the  toxic  effect  of  an 
anesthetic  while  in  the  older  animals  the  diffi- 
culty of  furnishing  this  protection  increased 
with  the  age  of  the  animal. 

Besponse  of  Animals  of  Different  Ages  to  a  Con- 
stant Quantity  of  Uranium  Nitrate,"  Proc  80c. 
Exp.  Biol,  and  Med.,  VoL  XI.,  159,  1914. 

sMacNider,  W.  deB.,  "The  Inhibition  of  the 
Toxicity  of  Uranium  Nitrate  by  Sodium  Oarbon- 
ate,  and  the  Protection  of  the  Eadney  Acutely 
Nephropathic  from  Uranium  from  the  Toxic  Ac- 
tion of  an  Anesthetic  by  Sodium  Carbonate," 
Jour.  Exp.  Med.,  Vol.  XXin.,  171,  1916. 


In  a  leoent  atodly*  of  tlie  rdstiTO  tncairiy 
of  uranium  nitrate  in  animala  of  diffBenl 
agea,  the  obaenration  haa  been  made  tlist  Iht 
old  animals  not  only  show  a  aewexer  ^raSe  of 
add  intoxication  aa  indicated  hj  the  aiipear- 
anee  of  acetone  bodiea  in  the  urine  tiian  do 
the  younger  animala,  but  these  old  •^"w^* 
also  show  a  more  marked  increase  ia  the  hy^ 
drogen  ion  concentration  of  the  blood,  whidi  ii 
associated  with  a  more  rapid  defection  of  the 
alkali  Teeerve  of  the  blood  and  a  greater  re- 
duction in  the  tension  of  alreolsLT  air  eaibon 
dioxide.  Associated  with  this  change  in  ibe 
acid^mse  equilibrium  of  the  blood  there  de- 
velops a  kidney  injury  which  is  histologically 
more  marked  in  the  old  aTiiinala  thain  in  the 
young  animals. 

In  a  final  series  of  experiments*  it  has  been 
found  possible  to  maintain  in  some  measure 
the  functional  capacity  of  the  kidney  and  the 
re^>onse  of  this  organ  to  Tarious  diuretic  sub- 
stances by  employing  a  solution  of  sodium 
caibonate  to  restore  the  alkali  reserve  of  the 
blood  and  maintain  an  acid-base  equilibrium 
of  the  blood  which  approaches  in  degree  the 
reaction  of  normality.  The  ease  with  which 
the  acid-base  equilibrium  of  the  blood  can  be 
restored  and  maintained  in  an  Jtwimfil  intoxi- 
cated by  uranium,  and  the  degrree  of  protection 
which  is  furnished  the  kidney  is  dependent 
upon  the  animal's  age.  The  acid-base  equi- 
librium is  more  easily  restored  and  can  be 
maintained  for  a  longer  time  in  a  young  ani- 
mal than  in  an  old  animaL  The  protection  of 
the  animal  against  the  toxic  effect  of  uranium 
is  more  perfect  in  a  young  animal  than  in  an 
old  animaL 

From  the  experiments  which  have  been 
cited  it  would  appear  that  there  is  a  definite 
association  between  the  toxic  effect  of  uranium 
and  its  ability  to  induce  an  acid  intoxication 

sMacNider,  W.  deB.,  '<A  Consideration  of  the 
Relative  Toxicity  of  Uranimn  Nitrate  for  AwimyU 
of  Different  Ages,"  I.,  Jour.  Exp.  MecL,  VoL 
XXIV.,  p.  1,  1917. 

*MacNider,  W.  deB.,  "The  Effidency  of  Vari- 
ous Diuretics  in  the  Acutely  Nephropathic  Eadney, 
Protected  and  Unprotected  by  Sodium  Carbonate,'' 
Jour.  Exp.  Med.,  VoL  XXIV.,  19,  1917. 
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operated  bj  a  Bix-volt  storage  eelL  It  may  be 
lowered  into  a  hollow  object,  the  lamp  being  at- 
tached to  the  microscope  tube  and  moving  with 
it.  Especially  convenient  for  the  study  of  enam- 
els, alloys,  opaque  objects  and  substances  con- 
tained in  opaque  vessels.  A  model  will  be  ex- 
hibited in  operation. 

TJie  qwiliiative  separation  and  detection  of  gal- 
lium: Philip  E.  Browning  and  Lyman  E. 
Porter.  A  study  of  the  occurrence  of  the  element 
shows  it  to  be  most  closely  associated  with  Pb,  Al, 
Fe,  Mn,  Zn  and  In.  Analytically  it  falls  into  the 
Al  group,  its  hydroxide  being  precipitated  by 
NH«OH  in  the  presence  of  NH4CI  and  being  sol- 
uble in  an  excess  of  NaOH.  The  chief  analytical 
problem  is  its  separation  from  Al  and  two  methods 
are  studied,  both  of  which  give  satisfactory  re- 
sults. First,  the  method  of  de  Bois  Yaudran,  pre- 
cipitating (Jei(FeC!,N,)4  by  K^FeCeN,  in  the  pres- 
ence of  strong  nCl  to  about  one  third  the  volume 
of  the  liquid.  Second,  saturating  a  solution  with 
HClga  in  the  presence  of  ether,  which  throws  out 
the  AlCl,  and  keeps  the  Ga  in  solution. 

The  qiuditative  detection  of  germanium  and  its 
separation  from  arsenic:  Philip  E.  Browning 
and  Sewell  E.  Scott.  A  study  of  the  occurrence 
of  the  element  shows  it  to  be  most  closely  associ- 
ated with  Ag,  Pb,  Hg,  Cd,  As,  Sn,  Zn,  Ti  and  Cb. 
It  falls  in  the  analytical  group  with  As  and  Sn 
since  its  sulphide  is  soluble  in  (NH4)3S.  It  is 
separated  from  Sn  by  treating  the  sulphides  with 
(NH4)aC0t,  GeS,  being  soluble.  From  As  it  may 
be  separated  by  treating  a  solution  of  the  sulpho 
salts  with  ammonium  acetate,  acidifying  with 
acetic  acid  and  passing  H^S.  AsjSs  is  precipi- 
tated and  Ge  remains  in  solution.  The  following 
modification  of  Buchanan's  method  was  devised 
for  the  separation  and  detection  of  Ge.  The 
germanium  material  was  dissolved  in  strong  hydro- 
chloric acid  (5-10  cm.')  in  a  test  tube  some 
KMnO«  added,  to  keep  arsenic  if  present  in  the 
higher  condition  of  oxidation  and  distilled  into 
another  test  tube  kept  cool  in  water.  After  dis- 
tilling about  one  half  volume  the  Ge  is  found  in 
the  distiUate  by  means  of  H2S. 

Silver  anion:  H.  C.  P.  Weber.  It  is  customary  to 
think  of  silver  as  a  strictly  monovalent  element, 
which  forms  in  solution  a  positive  ion.  When  a 
solution  of  a  silver  salt  is  electrolyzed  at  high 
current  density  a  black  deposit  is  formed  at  the 
anode  which  has  been  variously  described  as  silver 
peroxide  and  as  silver  peroxynitrate,  the  formulas 
ascribed  varying  but  tending  to  indicate  the  pres- 
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ence  of  trivalent  silver.  It  is  now  shown  that  ia 
this  compound  we  have  silver  which  in  transf  ereanee 
experiments  acts  as  an  anion,  probably  trivalent, 
a  very  unstable  and  intensely  active  oxidiaing 
agent.  It  is  not  derived  from  hydrogen  peroxide 
but  rather  of  the  x>ermanganate  type.  The  earn- 
pound  is  of  great  interest  in  eonneetion  with  the 
valence  of  silver  in  particular,  and  Talenee  ia 
generaL 

The  fixation  of  nitrogen  with  the  jOml  eleoiifa 
discharge:  Farrington  Danixls  and  Ouvsa  Hi 
WuLF.    The  oxidation  of  nitrogen 
cold    electric    discharge    has    bee 
energy  is  lost  as  heat,  and  under 
ditions    nitrogen    pentoxide    inste 
peroxide  is  formed.     This  should  i 
sorption    towers.      Pressure    favor 
but   not    the    reaction    which    give 
Practical  applications  have  failed 
action  is  too  slow.     A  search  for  ; 
unsuccessful.     Experiments  with  v: 
discharge  chambers  look  hopefuL 

The  displacement  of  nitric  hy  ci 
silver  nitrate  solutions  and  the  rela 
action  to  the  inclusion  error  in  the 
etcr:  A.  S.  McDaniel  and  H.  D. 
has  been  shown  that  carbon  dioxide 
with  silver  nitrate  in  aqueous  solut' 
carbonate  of  silver  and  liberating  fr- 
(;?rystals  of  the  carbonate  have  been 
i(ientified.  The  nitric  acid  liberat 
estimated  by  titration  with  iod-et 
amount  compared  with  the  silver  cor 
crystals  of  silver  carbonate.  The  re 
lieved  to  be  as  follows: 

Ag  NO3  +  H,CO.  ?±  Ag  HCO,  H-  "  * 

About  one  one-hundredth  of  one  per 
silver  nitrate  is  converted  to  the  car 
the  silver  voltameter  a  clear  solution  l 
trate  which  has  been  saturated  with  ( 
deposit  about  0.4  per  cent,  too  heavy, 
was  first  shown  by  Eosa  Vinal  and  Mc- 
it  was  thought  by  them  that  the  amoi. 
normally  present  in  air  has  no  appreci; 
upon  the  mass  of  deposit.    In  the  presc 
gation  a  few  direct  measurements  have  1 
of  the  effects  produced  by  one  to  ten 
normal   amounts   of  GO,   present  in  the   cur  and 
while  the  results  are  incomplete  they  indicate  that 
the  effect  of  the  normal  amount  of  CO2  in  the  air 
is  not  negligible  and  indeed  may  be  larger  than 
the  inclusion  error  in  normal  deposits. 

(To  he  continued) 
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